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Garboard Strake Bender. 


The illustration on this page is of a ma- 
chine built by the W. & S. Hydraulic Ma- 
chinery Works, 204-210 East 438d street, 
New York, for the Samuel L. Moore & Sons 
Co., for bending keels, garboard strakes and 
similar work. 

The frame of this machine is built up of 
wrought-iron plates, varying in thickness 
from }' to 1"; the bending beam is 18 feet 
long; the space between the bending beam 
and the upright is sufficient to permit plates 
72°’ wide to be bent, and with 1,500 pounds 

yater pressure the bending force exerted is 
175 tons. 

There are two cylinders, one at either end, 
for forcing the,beam down, and two smaller 
ones for lifting it, each cylin- 
der being single acting, and 
arranged so that they can be 
worked together in pairs, or 
singly, to give any desired 
inclination to the beam, the 
connections to which are of 
such character as will allow 
one end of the beam to be 
lower than the other. The 
main cylinders are 12’ diam- 
eter, and the plungers of 
these merely rest upon the 
beam upon a curved seat— 
the guides at either end of 
the beam being curves which 
are struck from the center of 
the opposite guide in each 
case, there can be no 
cramping. Water is admitted 
to the cylinders by valves 
moved by levers, and there 
are also throttling valves by 
which the speed of the move- 
ment may be independently 
regulated. 

Ordinarily the pressure is 
maintained in the lifting cyl- 
inders at all times, the effect- 
ive cylinder area being the 
difference in area between the 
two pairs of cylinders; but 
where it is necessary to do 
so the water can be released 
from the small lifting cylin- 
ders and the full area of the 
larger ones used. No 
occurs from this method of 
working, the smaller 
cylinders are in communica- 
tion with the accumulator, while the advan- 
tage of it is that their action is always 


so 


loss 


since 


prompt and automatic. 

The lifting cylinders are attached to the 
side of the larger by tongues and 
grooves as well as bolts, and crossheads are 
provided below the lifting cylinders, to 
which the links or rods are connected which 
Square keys can 


ones 


are attached to the beam. 
be placed under these crossheads to hold the 
beam up when the water is to be released 
from all the cylinders, and, by putting these 
keys above the crossheads the upward move- 
ment of the beam can be limited to no more 
than is necessary for the work to be done, so 
that waste of water is prevented. 

Automatic relief valves are provided for 
each cylinder, so that by no possibility can the 
movement of thebeambe blocked nearone end, 
so that either of the other cylinders can be used 
to make a lever out of it to wreck the machine. 


The levers and valves 
ments of the machine are controlled are 
placed in this instance about 20 feet from 
the machine, in order to be out of the way, 
and worked by an attendant who is 
guided by signals from the man who is 
doing the bending. 

By the adoption of rolled iron and steel in 
the construction of this machine the builders 
have attained great strength and_ stiffness 
with comparatively light weight, and the 
machine has proven in use to be highly effi- 
cient. 


by which all move- 


are 


ame 


A man who is in the buying business can, 
in these times, find reasons presented to him, 
without cost, for buying almost any quality 
of goods desired. The machinist, for ex- 





Condition and Prospect of the Machinery 
Business, 


LETTERS FROM PROMINENT ESTABLISHMENTS 
TO THE ‘‘ AMERICAN MACHINIST.” 


Darling, Brown & Sharpe (U. 8S. Standard 
Rules, Patent Hardened Cast-steel Try 
Squares, ete.), Providence, R. I., write us: 

The demand for our products is. still 
greater than our ability to supply, but with 
additions made during the present year, and 
others contemplated in 1893, we expect to be 
able to fill orders more promptly than here- 
tofore. The prospect for business seems en- 
couraging, 


The Conover Mfg. Company (Independent 
Belt and Steam-driven Air and Circulating 
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ample, can find tools made to any degree of 
refinement. In buying he should use his 
best judgment. There no doubt that 
some tools cost too much for the common 
rough work of an ordinary machine shop. 


is 


The tool makers’ lathe would be out of place 
on rough work. It would be less effective 
than the more ordinarily constructed ma 
But for all this there is, and ought 
to be, a tendency towards the use of better 
machine tools. As the demand for better 
tools increases, better means of making 
come in vogue, till the high-priced machine 
of this year becomes the cheap machine of 
two years later. It is the demand that guar- 
antees the supply, in machine tools, or steam 
engines, just as it does in everything else. 
We cannot find a machine tool too good, 
unless the quality of goodness costs us too 
much money. All the tendency is to decrease 
the cost. 


chine. 


Pumps and Condensers), New 
us: 


York, write 


Our business for 1892 has been very satis- 
factory, as we have made a great many more 
sales than we expected to at the beginning 
of the year. While we have sold a goodly 
number of small and medium sized con- 
densers, the greater part of our business has 
been in connection with condensers of large 
capacity. We have a number of new cus- 
tomers, and are especially pleased that we 
are receiving orders from all parts of the 
country, particularly the Pacific coast. 

We have endeavored to furnish a con- 
denser, the cost of operating which ap- 
proaches the economy of modern engine 
practice, and the kind words from the many 
users of the machine make us feel that we 
have succeeded fairly well. 

With largely increased facilities, and con- 
densers of 500 H. P. and under in stock for 
immediate delivery, and confidence in our 
ability to render good service to our cus- 
tomers for the coming year, we feel that we 
shall do a very good business, 





E. G. Smith (Machinists’ 
Columbia, Pa., writes us: 


Fine Tools), 


[Tam pleased to say that busiftess during 
1892 was very satisfactory. My latest 
improved extension surface gauge is well 
liked among machinists for general work, 
owing to its simplicity and low price. The 
demand for my graduated beam or sliding 
caliper is also increasing, as professors of 
drawing schools and universities, machinists 
and mechanics in general are beginning to 
appreciate the utility and convenience of my 
calipers, and orders are coming in lively 
from all parts of the country. TI also find 
there is an increasing demand for sliding 
calipers with metric measurement, especially 
those graduated in millimeters with vernier 
to read one tenth millimeter, of which kind 
I furnished several universities for their De- 
partment of Physics. The metric system, 
with its many advantages, seems to be vain- 
ing foothold rapidly. The list 
of separate parts for surface 
gauges and micrometers is also 
well patronized, as it comprises 
such parts as cannot readily be 
bought or made. Prospects for 
1893 are very encouraging, 


Dietz, Gang & Co. (Patent 
Radial Drills, and other Machine 
Tools), Cincinnati, O., write us : 

We are pleased to report that 
we have ‘ncreased-our business to 
double tue amount of last year, 
and are iogking for -e—larger 
place, and intend to put in a 
number of new tools as soon as 
we find a suitable place. The 
increase in our business is due to 
our new patent radial drill, and 
our new improved 22” engine 
lathe, which fill a long-felt want. 
We have at present a number of 
unfilled orders on hand from all 
over the country, especially from 
the East. We have an order 
from a well-known concern for 
two of our new 52” patent radial 
drills, with power revolving table. 
All our machines are original, 
and are not copied from others. 
Prospects for the coming year are 
very good, notwithstanding the 
fact of the change in the admin- 
istration. 


Chandler & Taylor Co. (En- 
gines, Boilers, Saw-mills), Indian 
apolis, Ind., write us: 

Our observation has been that 
the volume of trade during the 
present year has been steadily on 
the increase, not only with our 
domestic trade, but also with our 
export trade, 

Collections seem to be fair, : 
although not so good as they 
might be for this time of year. 

As to the prospects for next year we cannot 
predict. We hope for a continuation of 
present volume of business, but will not 
purchase largely until we ascertain the effect 
of the policy of the incoming administration 
upon prices, 


The Vanduzen Gas and Gasoline Engine 
Co., Cincinnati, O., write us: 

For the past year our business has been all 
that could be expected of it. We have not 
been able to get an engine in stock since 
February last. 

You will please notice by our letter head 
that we have moved from No. 25 Broadway 
to Nos, 202 to 208 E. Third street. The lot 
occupies the square between Third and 
Fourth streets in depth. The main building 
is 60x165 feet, three stories high. The other 
buildings are one-story for testing engines 
and erecting portable and traction engines, 
from which we anticipate an extensive sale 
this coming seasop, and from the way we 
are receiving orders for them at the present 
we feel as though we will have orders placed 
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for all we can build by June Ist. In con- 
clusion, we will say that we feel it our duty 
to credit your valuable paper for no small 
amount of our success, and you may rest 


assured that our card will continue to appear 


in it, and if there is any change made it will 
be for mere space. 


N. P. Bowsher (Machinist and Millwright), 
South Bend, Ind., writes us : 

During the past year I have put out a fair 
number of my balancing ways, and the 
bulk of these have gone into shops that have 
a national reputation. Everywhere the 
balancing ways are used they are regarded 
by the proprietors as being a capital invest 
ment, and the reports in general are gratify- 
ing toa degree. I have succeeded in effect- 
ing several improvements during the past 
year—among others the chilling and grind- 
ing of the top ways—and have made the 
changes without the necessity of increasing 
the price. The tools are as neatly and sub 
stantially gotten up as is possible to make 
them, and torm a most creditable addition to 
any machine shop plant. 

My business in the manufacture of rock 
maple mill cogs for filling shell or mortise 
gearing has been very good the past year, 
and I number many new patrons on my 
books. I make a specialty of the manufac- 
ture of mill cogs, and have special machinery 
and facilities for getting out work expedi- 
tiously and accurately. 


Prentice Bros. (Machinists’ Tools), Wor- 
cester, Mass., write us: 

Our business for the yeer has been in ex- 
cess of preceding ones. We are now plan- 
ning for a new factory, to be built the 
coming year, as the present one is inadequate 
for our needs. 

Orders continue to come in rapidly, and 
the outlook for the new year is favorable. 

Worcester Machine Screw Co. (Set, Cap 
and Machine Screws and Studs), Worcester, 
Mass., 

Our business during the past year has 
been very good; in fact, considerably better 


write us: 


than during the year 1891. We have in- 
creased our business somewhat, and have 
built an addition to our works of about 
75x50 feet, two stories high, a part of 


a storehouse for iron and 
steel. The prospects for 1893 loch very 
favorable to us. There has been no par- 
ticular change in the vrices, product cor 
materials, during the pgst year. 

Jones & Lamson Machine Co. (Screw Ma- 
chines, Turret Lathes, ete.), Springtield, 
Vt., write us: 

Agreeable to your request of the 10th, we 
take pleasure in making the following state- 
ments: This year has shown a strong in- 
crease in demand for our flat turret lathe— 
our output being fifty per cent. greater than 
that of 1891, which is largely due to the 
addition to our plant of new and improved 
machinery, as well as an incrcase in the 
number of help. 

Regarding business of next year, we be- 
lieve it will be good. We have recently 
purchased an adjoining plant, which gives 
us ample room for our intended enlargement 
and an increase of water power. We have 
also recently put on a night force, so that we 
are now running 214 hours per day, and we 
would say furthermore that November and 
December, particularly the latter, have 
shown an increase in the number of orders. 
We are consequently quite hopeful. 

Brown & Sharpe Mfg. Co. (Machinery and 
Tools), Providence, R. I., write us: 

The sales of our machine tcols have been 
slightly greater in value in 1892 than in 
1891. The number of hands employed at 
the commencement of the year was 727, and 
is now 920. 

During the year we have erected a brick 
fire-proof pattern storehouse 164 feet 6 
inches long by 56 feet wide, three stories, 
with compartments for storing sand and 
foundry supplies. We also have completed 
the foundations for an extension to our No. 
1 building, 160 feet long by 51 feet wide, 
with wing 49x51 feet. ‘To the pattern shop 
we have added an extension 32x43 feet, two 
stories, and in connection with this a ship- 
ping room for the foundry, 60x50 feet. In 
this building we have placed two three ton 
traveling cranes, and in the foundry a five- 
ton traveling crane. Forty-one old machine 
tools have been taken out during the year, 
and thirty-three new ones added ; also two 
Harrison Safety Boilers, of 134 H. P. each, 
have been put in. 

Prospects of business during the coming 
season seem to us to be good, 


which we use for 





The New Rawhide Co. 
Washers, Rawhide-bound Mallets and Chisel 
Handles, ete.), Syracuse, N. Y., write us: 

We are pleased to report that during the 
past year we have increased our facilities con 
siderably for turning out goods, that we have 
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largely increased our shipments for 1892 over 
1891, and that the outlook for trade for 1893 
is especially gratifying. We are pleased to 
add that the results which we have obtained 
from the ‘‘ad.” in your paper have been 
most satisfactory. 


Heber Wells (Pattern and Brand Letters 
and Printers’ Materials), New York, writes 
us: 

The sales during the summer months of 
1892 were quite moderate, but the demand 
now is greater and up to the average of a 
good year. The prospects for 1893 are good. 
The above applies to pattern and brand let- 
ters for machinists. 


The Brady Manufacturing Co. (Engineers 
and Contractors), Brooklyn, N. Y , write us : 

We are ‘‘specialists,” and have practically 
nothing but our ‘‘ ability and experience ” to 
offer for a consideration. tis not easy—or 
even possible—to say what our prospects are 
for the coming year. The last year has been 
above the average, and at present we are very 
busy fitting up several complete plants, with 
drawipgs, patterns, special tools, fixtures 
and gauges for the manufacture of special- 
ties, on the interchangeable plan, working 
nearly one hundred hands, with plenty of new 
work in sight. We are entirely satisfied with 
the outlook. 


John S Leng’s Son & Co. (Importers of and 
Dealers in Iron and Steel, Weldless Steel 
Tube, Lever and Cam Valves, etc., etc.), 
New York, write us: 

During the year now closing we find our 
business has increased. The use tor our 
special weldless steel tubes is extending, 
and many new applications for them are 
coming to light. We have recently taken up 
the carrying of various parts for bycicles, as 
this fits in with our supply of tubes for that 
work. We look forward to a good and more 
extensive trade for 1893. 

Crescent Steel Co., No. 480 Pearl street, 
New York, write us: 

Replying to your inquiry as to business 
during the past year, we have to say that it 
is fully up to the average, with a decided 
in¢rcase in the consumption of the finer 
grades or cteel, 

There has, however, been extraordinary 
pressure for lower prices, and a desire on the 
part of some consumers to use Cheaper quali- 
ties of steel for tools than were in demand 
formerly. With the sharp competition m 
tinished tools and hardware, comes a rigid 
serutiny of costs, aud reduction in some 
quarters beyond a point of economy. We 
have always urged the advantage of a fire 
quality of steel for tools that do continuous 
hard work, and experience has fully sup- 
ported this position. 

Noamount of talking will make a tool or 
die wear longer than the quality of stock it 
is made from, together with skillful treat- 
ment, can stand, and in the prospect for fu- 
ture business must be considered the fact 
that, where machine tools are run faster and 
required to do more work, a better, and not 
a poorer quality of stock will have to be 
used, and more care avd time taken in its 
treatment. Some departments of our works 
have been very full of orders, and others at 
times not quite so rushed, 

Our methods of production vary butlittle, 
our efforts bemg to steadily improve our 
output wherever possible, and to this end we 
have lopg time contracts tor such quantitics 
of the finest irons known to steel makers as 
will provide our customers with steel pecu- 
liarly well adapted to their wants, and up to 
the highest work expected. Theuse of such 
high-grade materia! does not permit reduc- 
tion in prices, and our efforts will be towards 
furnishing better steel all the time, even if it 
is to be done ata higher cost. There is a 
market for it and we do not doubt that we 
will get our share of the business. 

E. W. Bliss Co. Limited (Presses, Dies and 
Special Machinery), Brooklyn, N. Y., write 
us: 

The last twelve months have witnessed by 
far the greatest enlargement and most exten 
sive improvements in our works which have 
taken place during the history of our con- 
cern. 

After amalgamating with our business that 
of The Stiles & Parker Press Company we de- 
cided to move their entire plant to our 
Brooklyn works. Partly to accommodate 
the increase of our business in that direction 
we put up an additional building 150 feet long 
by 90 feet wide and six stories high, 

Our machine shops now occupy the entire 
block bounded by Adams, John, Pearl and 
Plymouth streets, and inclose in the center 
an erecting shop for heavy machinery 
spanned by a twenty-five ton electric travel 
ing crane, 

We have put in a large number of new 
machine tools and are building some large 
boring and milling machines specially adapt 
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ed for our peculiar requirements Jigs and 
special devices for the rapid and accurate 
production of our standard machines are be- 
ing put into use more extensively than ever. 

We have also equipped a portion of our works 
with special machinery for the manufacture 
of Whitehead torpedoes and torpedo guns 
which we are making on contract for the 
United States Navy Department. We are 
about to deliver a number of these torpedoes 
to the government. The development of 
this branch of our business has called for 
much mechavical skill and elaborate investi- 
gations, not to speak of the large invest- 
ment. 

All our departments have been well filled 
with orders and we have not noticed any 
falling off even since the election. 

The prospects are thoroughly good, and 
we expect to make further extensions of our 
facilities, 


The Pratt & Whitney Co. (Machinists’ 
Tools, Forging and Finishing Machinery 
for Sewing Machine and Gun Manufacture 


and Special Purposes), Hartford, Conn., 
write : 
The value of shipments of The Pratt 


& Whitney Company during 1892 varies but 
little from that of 1889, and is about 10 per 
cent. less than the average for the three 
years 1889-91 inclusive; though, as prices 
have been somewhat lower during the past 
twelve months, the output has not been so 
much less as would appearfrom the consid- 
eration of values only. The year 1893 will 
open with between 800 and 900 names on the 
pay roll, the usual number of orders, and a 
fair prospect of business during the year. 

There has been no change in the price of 
labor, and but little reduction in the cost of 
material. The substitution of special tools, 
turret head and milling machines for ordi- 
nary lathes and plauers has brought about a 
reduction in the cost of machinery, and a con- 
sequent revision of prices which favors the 
buyer. A new price list is now ready tor 
distribution. 


Valley Machine 
and Rack cutting Machinery), Saginaw, 
S., Mich., write us: 

This has been an exceptional ycar for us, 
both in our general machine line and key- 
seater. Not a month has passed that we 
have not received several orders, and one 
month we received orders for eight key- 
seaters. Our shop is full of work, and we 
are working more hands than ever before— 
our only trouble is in getting competent me- 
chanics, 

We are adding to our plant all the time, 
and expect to put in several new tools after 
the first of the year. 

The outlook for 1898 is first rate, as we 
have orders enough at present to carry us 
well into the year. 


Company (Key-seatir 
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Betts Machine Co. (Metal-working Machine 
Tools for Railway, Bridge and Machine 
Shops and Iron Works generally), Wilming- 
tov, Del., write us: 

The condition of business for the greater 
portion of the year just closed may be said 
to have been fair. 

After the 8th of 
dropped out, and 
nothing doing 

We have added no new buildings to our 
works, and do not contemplate any additions 
now. 

Skilled labor remains as high as we ever 
have known it, and all indications point to 
reductions in the near future. 

The prospects for the new year, as we see 
them, are not at all encouraging. 


November the bottom 
now there is little or 


S. A. Smith (Manufacturers’ Agent), Chi- 
cago, Ill., writes us: 

Trade for the past year has been very good, 
especially the first part. The last half has 
been very intermittent. The tendency of 
prices has been very seriously downward 
and still continues. Buyers are very con- 
servalive the uncertainty of the political situ- 
ation casting a shadow over the otherwise 
good prospects for 93. A large portion of 
the business community are in doubt as to 
what new theories of political economy will 
be put in practice, and that has a tendency 
to inaugurate a waiting policy. We hope 
they will get over it soon, and we shall all 
do what we can to make ’93 a good year. 


Drill 
etc.), 


Co. (Drills, Drill 
Cleveland, Ohio, 


Cleveland Twist 
Sockets, Reamers, 
write us: 

Our business for 1892 has been very satis- 
factory to us indeed. Prices on our goods 
have dropped a litthe during the year, but 
not as much as in previous years. Sharp 
competition among the different manufact- 
urers has resulted in squeezing prices down 
to about cost, and we are looking for an im- 
provement in this respect. The volume of 
business for 1892 has been very much larger 
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than last year, and we have been crowded all 
the time with orders, particularly in our 
reamer department. We have been so pushed 
to fill orders that we could not accumulate 
any stock on band at all, but we have just 
added new grinding machinery, which we 
hope will put us in shape to get ahead of our 
orders on this class of work in a few months. 

The building which we erected a year ago is 
now full of machinery to its utmost capacity, 
and if our business grows, as we hope it will, 
we will soon be obliged to build another ad- 
dition. Wesee no 1eason why 1893 should 
not be a good busiress year. We are not 
anticipating any boom in our line, but see 
no reason why we shculd not have a steady 
demand for our goods. 


The Cincinnati Milling Machine Co. (Ma- 
chine Tools), Cincinnati, Ohio, write us: 

We are well satisfied with the results of 
last year. Business has been good all year 
around, our sales having been very much in- 
creased over those of the year previous. Dur- 
ing the year we brought out a small univer- 
sal milling machine and one large heavy 
plain milling machine, which have been fa- 
vorably received by the trade. Our facilities 
for manufacturing have been largely in- 
creased. Our agents a'l speak very en- 
couragingly, and we are looking forward 
to 1893 for still better results. 


Acme Machinery Company (Bolt, Nut and 
Special Machinery), Cleveland, Ohio, write 
US: 

We have dore a good average business 
during the year just closing, and employed 
our usual force of men. 

In addition to the large and increasing sales 
of our Acme bolt cutters and nut tappers, we 
also sold a large number of our new bolt- 
heading and forging machines, of which we 
now build a full line and for which demand 
increases as those machines become better 
known. 

We have added a few more machine tools 
again during the year and also equipped our 
shop withan automatic fire sprinkler system. 

The prospects for business for the coming 
year we consider quite good. Cost of labor 
and material practically unchanged. 


The Hendey Machine Co. (Machine Tools), 
Torrington, Conn., write us: 

Our business for the year has been a little 
in excess of the previous year, but prices 
have been lower, and the margin of profit is 
very small. 

We have run full time throughout the 
year, and with a full number of bands, and 
wages are fully as high as at any previous 
time. 

We have during the year sold off all the 
lathes in use of other makes than ovr own, 
and have replaced them with lathes of our 
own make. Also a number of other tools. 
We have also added a few special tools to 
our plant. 

We have completed and are now occupy- 
ing our new office building, and tind it 
convenient and pleasant, ard a help in our 
business. 

The upper floor we use as a drafting room, 
with a fire-proof vault on each floor, the 
upper one for our drawings. 

During the year we have built a large 
amount of special work —a_ suspension 
shaper, and a traverse shaper of large size 
for switch and rail work—and we now have 
in hand what will, no doubt, be the largest 
shaper ever built in this country, having a 
cutting stroke of 72’, and will weigh over 
30,000 pounds. : 

We are now at work, and will shortly 
have ready for the market, the Norton pat- 
ent screw cutting lathe, which you illus- 
trated in your paper during the early part 
of the year, March 24, No. 12, and which 
we think will be the finest thing of the kind 
ever brought out. 

We consider the prospect for business the 
coming year to be good, as we will start off 
with a large amount of work on hand, and 
with the improvements we will bring out 
soon we expect to have a fair share of trade 
throughout the year, 


Penberthy Injector Co. (Penberthy Im- 
proved Automatic Injector), Detroit, Mich., 
write us: 

Our business during the past 12 months 
has been very much in excess of any pre- 
vious year’s business. During the summer, 
notwithstanding the fact that we had nearly 
doubled the number of lathes in our shop, 
we were unable to keep up with orders, and 
during the past six weeks, which we usually 
consider our dull season, our factory bas 
been running on full time, and still we have 
not accumulated any stock. 

Our prospects for the coming season of 
1893 are very bright. We have orders 
already on our books from traction engine 
manufacturers and others to the extent of 
between 3,000 and 4,000 injeetors, and orders 
are still coming in. Our present factory 
now being taxed to its utmost capacity, we 
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have decided to enlarge the same, and work 
will be commenced during the present week 
on an addition which, with some remodeling 
of the present factory, will give us a three 
story factory, 100x130 feet, and will enable 
us to more than double our present output 
during 1893. In regard to price, would say 
that while, of course, with the increased 
output we have been able to slightly lessen 
the cost of manufacture, yet increased com- 
petition has reduced prices to the point that 
profits remain about the same. 


Frick Company (Eclipse Mach‘nery, Cor- 
jiss Steam Engines, Ice Making and Refriger- 
ating Machines, Steam Boilers, etc.), Waynes- 
boro, Pa., write us: 

Prospects of business, judging from the 
accumulation of orders during the past sixty 
days, are very good for 1893. 

During the year just past we have built 
a second erec ing shop, which has been fitted 
with improved facilities for handling ma- 
chinery. Prices of labor unchanged. 

Market price of products, owing to severe 
competition, is not as satisfactory as it should 
be. Materials purchased at about the same 
rate. 


New Doty Manufacturing Co. (Hand and 
Belt-power Puuching and Shearing Ma- 
chines), Janesville, Wis., write us: 

Our business during 1892 has been about 
20 per ceat. larger than during 1891. Prices 
have beenabout the same. There has been no 
difference with us in the price of labor. We 
have made some improvements in tiie method 
of manufacture, chi: fly in the line of simplify- 
ing our machines. We have so changed our 
patterns as to cast solidly with the body of 
machines many pieces that we formerly 
bolted on. 

In this way we have done away with many 
joints and bolts. We have put in a number 
of new tools during the year, among them a 
large planer and a large radial drill of our 
own make. 

We have no definite opinion as to prospects 
for business in 1893. At present business is 
a little slack, owing partly, we think, to the 
unsettlement caused by a presidential elec- 
tion. 

We are now preparing a new catalogue of 
our machines, and in ovher ways are getting 
ready to go afterour share of trade for the 
coming year. We are inclined to thiak that 
machine tool builders are among the first to 
feel any change for the better or for the 
worse in the general business condition of 
the country. If such is the case they must 
be deeply interested in the future tariff legis- 
lation of President Clevelacd’s administra- 
tion Would it not be interesting to read the 
Opiuions of prominent machine tool builders 
as to the effect of tariff legislation on the ma- 
chine tool business? Now that election is 
over such opinions would be free of the 
charge of political bias. 


W. D. Forbes & Co. (Engincers), Hoboken, 
N. J., write us: 

lhe pissing year has seen considerable 
improvement in our business; at the present 
writing there is more work in sight by a 


great deal than there was at this time last 
year. The work we have in hand is also 


more than we had in the previous yéar. We 
cannot find a single thing, as far as work 
goes, tocomplain of inthe past, and we cer- 
tainly think that the outlook for the coming 
year is to us brighter. 

We are employing more men than we did 
twelve mouths ago, and the refinements of 
some specialties uadertaken at that time are 
about done, and we hope soon to place our 
articles before the public through your col 
umos. 


S. S. Townsend, General Agent for the 
P. H. & F. M. Roots’ Co (Rotary Blowers, 
Gas Exhausters, Portable Forges, ete ), New 
York, writes us: 

We beg to state tbat the year just closing 
has been an exceptionally prosperous one for 
the Roots blowers. While our sales of small 
machines for regular line of work have been 
fully up to any previous year, this year has 
exceeded all others in the number of large 
machines, particularly for special lines of 
work, suchas pneumatics. We can safely 
say that the Roots blower stands at the top 
to day, and, us we ate aim'ng constautly to 
improve i: and reaching out for new appli 
eatious for our machines, we contidently ex- 
pect to remain at the top. 


New Haven Manufacturing Company 
(Machine Tools), New Haven, Conn., write 
us: 

While our business for 1892 has been very 
fair as to the quantity of work we have 
turned out, at the same time the prices ob- 
tuined have been low, so that the general re- 
sult we presume will be less favorable than 
In some other recent years. However, we 
consider that we have no reason to complain, 
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having kept our full force employed at full 
time thro ighout the year, and the outlook 
for the coming year we think is very good in- 
deed. We have during the past year added 
a good many new tools to our plant, and 
propose to do still more in the coming year, 
and also to continue the new designs and pat- 
terns to’ our machines, some of which are 
already in the market. In reference to the 
matter of changes in prices of laborand ma- 
terials, we fiad the price of material of all 
kinds quite low, but cannot note any change 
in the prices paid for labor, and whatever 
tendency there may be in this direction 
seems in the way «f higher prices. 


J. A. Fay & Co. (Wood-working Machin- 
ery), Cincinnati, O., write us; 

Our shipments for the year just clesing 
have not been quite as large as they were the 
year previous. They have been sufficiently 
great, however, so that we have been en- 
abled to employ the greater poriion of our 
force ten hours per day. We have added 
tifteen new machines to our list of wood 
working tools; we have also completed our 
improvements on the two large buildings 
purchased last year, and our facilities for 
handling complete outtits and shipping by 
car-load are perfected, and we bave found 
these improvements of very great benefit. 

Wages are about the same as last year; ma- 
terial has decliucd somewhat and prices have 
been reduced accordingly. During the past 
two weeks we have been overwhelmed with 
orders and have received a large number of 
what seem to be very good inquiries. 


Norton Emery Wheel Co. (Emery Wheels 
and Emery Grinding Machinery), Worcester, 
Mass., write us: 

We are pleased to state that the year just 
closing is the most prosperous since our or- 
ganization. We have done a larger business 
than ever before, collections have been good, 
and we feel very wcll satisfied. We see noth- 
ing to indicate up to the present time but 
what the prospects for next year are first- 
class. 

Bardons & Oliver (Machine Tools and Spe- 
ei.] Machinery), Cleveland, O., write us: 

We would say that we finished our first 
year the Ist of October last, and were sat- 
isfied with the result. 

Orders have come in rapidly the past two 
months and we now have all the December 
and January delivery promised that we can 
fill. 

Busin ss outlook to us seems good. 


Joseph Dixon Crucible Company (Miners, 
Importers and Manufacturers of Graphite, 
Plumbago, Black lead Crucibles, Pencils 
and o her Graphite specialties), Jersey City, 
N. J., write us: 

Tue year of our Lord 1892 has suited the 
Dixon Company to the queen's taste. Com- 
petition, it is true, has been sharper than 
ever, but that has spurred us to greater ef- 
forts. Prices all along the line have more 
or less fallen, but that has compelled us to 
seek, and, in some instances, to find lower 
cost of production, and such reductions as 
we have tound have not been taken out of 
wages. If anything, wages bave been in- 
creased and not decreased Our total sales 
have increased a tair percentage, and as a 
consequence we have had to make liberal 
additions to our already large plant, and the 
Dixon Company stands before the business 
community today with a unique plant. 
There is nothing like it in the world, 

Everything that is in use in the arts that is 
made of graphite is made here under one 
roof and under one management, and on a 
scale different, both larger and wider and in 
a more improved way, than it is made celse- 
where in any city at home or abroad. The 
outlook for business for 1893 is good. 


The Long & Allstatter Co (Power Punches, 
Shears and Agricultural Implements), Ham 
ilton, O., write us : 

We report enlargement of our works 
about 25 per cent. in capacity during the 
year 1892, and are now putting in a large 
electric traveling crane 47 feet span. In the 
near future we expect to run our entire 
works by electric motors suitably distributed 
over our works, Prospects for 1898 consid 
ered fair, Business satisfactory the past year, 
and we have brought out a considerable 
number of new tools, especially those for 
punching a large number of holes at one 
operation, 

The Meriden Machine Tool Co (Machine 
Tools and Brass-working Machinery), Meri- 
den, Conn., write us : 

In reply to yours of 10th, we are pleased 
to report satisfactory progress during 1892, 
In the early part of the year we moved into 
our new factory, so that we now have ample 
room and much better facilities than before 
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for carrying on our business. The location 
is also more favorable to friends who call, it 
being directly on the line ot street cars. We 
took advantage of the dullness which we, in 
common with many others, experienced 
during the summer, to adapt our forming 
lathe tu turning brass, ete., as Well as britan 
nia and other sotter metals for which it had 
been mostly used, ard to bring out a ma- 
chine for winding silk on handle bars for 
caskets, this being dircetly in our line, as 
much of our trade is with manufacturers of 
casket haraware. We have been for the last 
three mouths driven on orders for our per- 
fected brass forming lathes to the extent tuat 
we have been obliged to run evenings con- 
siderable of the time, and with orders yet un- 
filled and inquiries coming in well, so that 
we cannot see but that our prospects are 
good for the coming year. 

Cooke & Company (Engines Boilers, Ma- 
chine Tools, Shafting, Pulleys 
aud General Supplies), New York, write us: 

1892 has been fully up to ourexpectations, 
and shows a satisfactory progress in our 
busiuess, particularly in the lines which we 
have been working as specialties Each 
year, however, brings kcener competition, 
and requires more hustling than the last. 

Wuat another year may bring requires 
wiser heads than ours to predict, but we do 
not apprehend that any radical and sudden 
changes will be made in our national policy 
to the detriment of the manufacturing inter- 
ests. There will no doubt be hesitation in 
maby cases about making extensious and im- 
provements, and building new plants, but 
this may not be an unmixed evil, and the 
‘“*machinery man’ who simply ‘‘ saws 
wood” anu advertises in the AMERICAN Ma- 
CHINIST Can tace the future with equanimity. 


Hangers, 


Randolph Brandt (Selden Patent Packing, 
Mine, Mill and Steamship Supplies), New 
York, writes us: 

Replying to your valued favor of the 10th: 

The large crops of 1891-92 I felt would 
result in a corresponding increase in demand 
for manufactured goods, and with that view 
1 increased my facilitics for manufacturing, 
advertising account, and put eut extra sales- 
men; the results, | regret to say, have not 
justified these expenditures. 

While unquestionably the Columbian Lx- 
position will bring large numb rs of people 
into the country with money to spend, and 
will be the means of putting mto circulation 
a great deal of our Own people's money, in- 
creasing railroad earnings aud bringing 
buyers to the merchants’ stores, 1 cannot 
see Wherein the manutacturing interests will 
show any great improvements over those of 
1892. Until the silver question and the 
tariff are detinitely settled there is bound to 
be a tendency to go slow in new enterprises. 

Montgomery & Co. (Tools, Supplies and 
Machinery), New York, write us: 

Your favor duly received. In 
thereto we wish to state that 1892 has been 
very satisfactory to us. Our business for 
this year shows a large increase Over any 
previous year, and We are Well satisfied, and 
only hope that 1893 will pan out as well. 

We have attrivuted considerable of the in- 
crease lo our new catalogue, which we com- 
menced distributing the latter part of April. 
We still havea few of them left, and will 
sead them in accordance with our terms 
announced regularly in your paper. 

We anticipate a large business for 1893, 
us we have secured some very valuable 
agencies in Connection With our regular live. 
Our most valuable agency is that of Messrs, 
Grobet Freres—the makers of the world-re- 
nowned Swiss files—and as we intend keep 
ing a very large stock of these goods we 
have every reason to believe that the sales on 
them for 1893 are going to be larger than 
ever before. Our hopes are great, and may 
the realization be greater. 


abpswer 


Grant Anti-friction Ball Co. (Balls for All 
Anti-friction Purposes), Fitchburg, Mass., 
write us: 

Yours of 10th to hand, and in reply will 
say: We send you a copy of our local paper, 
Town Talk ; from this you will see the in 
crease of our business by the extended 
notice. Prices on our goods remain the 
same as last year, and labor has fhad a slight 
upward tendency. Our outlook for busi- 
this year is very good, and many 
inquiries are coming from foreign countr.es, 
In regard to improved methods, we are 
constantly on the lookout for any improve 
ments that will bevter and cheapen our 
gvods, as our motto is, ‘* The best obtainable 
in both steck and machinery.” 
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Hetherington & Berner (Founders and Ma- 
Hoisting Veneer 
Elevators, etc.), Indianapolis, Ind., write us: 


chinists, and Machinery, 


Our business for the past year has, in the 
main, been evenly prosperous, The bulk of 
our trade has been in structural iron work 


and special patented machinery of various 
kinds. Towards the close of the year we 
decided to discontinue our boiler making 
branch of the business, for the reason that 
the manufacture of steam boilers has become 
a special line of business, and to successfully 
compete with current prices would call for 
the re fitting of our works with special ma 
chinery. In addition to this, the trouble we 
have had with labor in that line during the 
past year bas made the carrying on of that 
business more trouble than it was worth. 
We now have our boiler work done by con- 
tract elsewhere. The prospects for the en- 
suiny year are that the trade will continue 
to be good, for some time at least. 


Trump Bros. Machine Co. (Light Machin- 
ery, Finished Hexagon Nuts, Stud, Coupling 
and Tap Bolts), Wilmington, Del., write us : 

The past year has been a satisfactory one, 
unprecedentedly so duritg the summer 
months, which are generally dull with us, 

At this writing we are full of work, and 
the prospecis are very encouraging; whether 
this pace will be maintained threugh the 
comivg year is, of course, only a matter of 
conjecture. 

We have not increased our buildings, but 
have added several new tools, among which 
we mention a 36” Lodge & Davis lathe, and 
several tools of our own design and construc- 
tion. 

We are busily engaged in making the 
special jigs and fixtures for manufacturing 
a new machine, which we expect to have on 
the market early in the coming year, and 
about which we will have more to say later. 

Wages have advanced; material is about 
the same, while prices for our product in 
several lines have decreased, as compared 
with last year. 

If our Democratic friends will give the 
tariff a fair chance in its present shape, we 
anticipate a great deal of business, otherwise 
we are afraid it will be anticipation without 
realization, 


Nicholson File Company, Providence, R. 
I., write us : 

Our sales for 1892 will show a marked in- 
crease over those of any previous year dur- 
ing our existence. 

The absence of any speculative tendency 
is noticeable, orders in the main being for 
immediate requirements 

Prices have. uled very low and margins cor- 
respondingly smalt: 

The outlook for a iarge vusiness during 
1893 was never better, were it net for the un 
certainty in the minds of all consumers, mid- 
dle men and manufacturers, as to possible 
adverse legislation by the incoming Congress. 

The momentum which all mechanical in- 
dustries have already obtained will, we 
think, warrant a good average business for 
the first half of ’93. 

Pancoast & Maule, 


write us: 


Philadelphia, Pa., 


There has been a marked improvement in 
the volume of business with us during the 
past two months, and were the margins of 
profit Commensurate, we would bave small 
reason to complain. 

Our new ‘skeleton pipe die,” which we 
have been advertising in your columns, has 
leaped at once into favor, and orders are 
coming in for it from all quarters, including 
numerous inquiries from abroad. <A ‘long 
felt want” (how strange and new that ex- 
pression sounds) ever exists, at least in one 
form, viz., the want of every one for just a 
little more for his dollar than he has been 
vetting, and this tool seems to be able to give 
him just that, viz., a pipe-threading tool of 
extreme endurance, which can be had ata 
very low figure. Weare constantly improv- 
ing our facilities for getting out the ‘ skele- 
ton die,” and have a number of new sizes 
under way, and we anticipate a heavy de- 
mand for this tool in the new year so close 
at hand, in the hope and firm conviction 
that our expectations will be realized. 


The W. & S. Hydraulic Machinery Works 
(Ifydraulic Machinery, Tools and Supplies), 
New York, write us: 

We tind that our anticipations, as stated in 
our last letter, have been realized so far as 
amount of work is concerned. We have 
been compelled to add quite a large amount 
of machinery of both special and regular 
makes, and the output has been very much 
larger than last year; also, the number of 
new machines and tools built by us has been 
more than any previous year, while almost 
all of our older machines have uudergone 
more or less improvement. In our hydraulic 
jacks we are steadily improving the quality, 
intending to keep as far ahead as our ingenu- 
ity can keep us. We have at the present 
time a large amount of work in the shop. 
We have been too busy to make estimates 
upon the probabilities of next year’s work. 
Many letters stand over, to appear tn a future 


issue. 
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“Keep’s Test” for Cast-iron—I. 

By W. J. Keep, Derrort, Micu. 

To ascertain whether cast-iron is suitable 
fora given purpose, its strength, shrinkage 
and chill must be determined. 

The object of this paper is to advocate a 
standard test for cast-iron, that can be made 
expeditiously, and such that all tests may be 
compared with each other. The name of 
**Keep’s Test”? was proposed in the ‘‘ Jour- 
nal of the U. S. Association ef Charcoal [ren 
Workers,” in 1887. 
what has been revealed by its use, we refer to 


To give some idea of 


the papers mentioned in the foot-note at the 
bottom of this column.* 

‘““KEEP’s TEST” 
tine special appliances. 
The results that 
greater or less than another test by the same 
method. When itis stated that 
a certain strength, shrinkage, etc., 


consists of a definite rou- 
pursued in using 
are wholly relative, is, 
an iron has 
Keep’s 





test,” each detail of the test by which the 
result has been reached will be known, and, 
knowing the maximum and minimum results 
already reached by other users of this test, 
we know the value of an iron by the relative 
position that the results take between the ex 
tremes referred to. 

The value of any record of test depends 
upon the operator adhering absolutely to the 
routine followed by others using this test. 
When the routine has become familiar, it will 
be found to be the natural way to proceed. 
After the castings of test bars have been 
made, an ordinary test can be completed in 
about half an hour. 
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THE Size oF Test Bars —The size and 
shape of the test bar is of the greatest im- 
portance. As all results are relative, any 
size of bars might have been adopted ; but 
we have decided upon a pair of bars cast to 
gether for gray iron, one of them $x4x12 
inches and the other 1x 45x12 inches. 

We have found that the half-inch square 
bar will show the peculiarities of irons rang 
ing from dark gray to white better than 
any other size, and will reveal the influence 
exerted by very slight changes in chemical 
composition, on account of sulphur in the 
fuel or from change of mixture. 

The thin bar (1x,',x12 inches) is more sen- 
sitive than the square bar. Any variation in 
the size or shape of a casting will change the 
grain of the iron, therefore no change must 
be made in the sizes of the bars or the method 
of gating. 

The larger a casting the coarser the grain, 
and such coarseness will lessen the strength 
per unit of section. The founder, therefore, 
having ascertained the relative strength of 
an iron, or of a mixture of irons, by ‘* Keep’s 
test,” can, by a little experience, tell what it 
will be ina larger or in a smaller casting. 
Owing to the small size of these bars they 
can be made very nearly the exact size of the 

* Notes on *“ American Foundry Tron,” South 
Staffordshire Institute of Iron and Steel Works 
Managers, 1888. ‘‘ Physical Tests for Cast-iron,” 
Journal of U. 8. Association of Charcoal Tron 
Workers, 1887. Influence of Aluminum upon Cast 
iron,” Trans. Am. Ass'n for the Advancement of 
Science, 1888. ‘‘Ferro Silicon, and the Economy of 
its Use,’”’ Transactions American Institute of Mining 
Engineers, vol. xvii, p. 253, 1888 “‘Silicon in Cast 
iron,” idéd., vol. Xvil, p. 683, 1889. “Aluminum in 
Cast-iron,” idid., vol. xviii, p. 102. 1889. ‘Phos 
phorus in Cast-iron,” iid., vol. xviii, p. 459, 1889. 


“Aluminum and Other Metals Compared,’’ ¢id , 
vol. xviil, p. 798, 1800. ‘Aluminum in Wrought-iron 
and Steel Castings, édid., vol. xviii, p. 835, 1890 


“Aluminum in Carbonized Tron,”’ Journal of the 
Iron apd Steel Institute (London), vol. i, 1890, 
“Manvanese in Cast-iron,’’ Trans. Am. Inst. M E., 
vol, xx, p. 291, 1801. * Silicon in Foundry Mixtures,”’ 
The lron Age, June9; the AMERICAN MACHINIST, 
June 16, 1892. 
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pattern, are convenient to handle, and all 
bars of a test can be preserved in a pigeon- 
hole 24 inches square and 12 inches deep 
(Fig. 2). 

It is often desirable to test a small quan- 
tity of iron, and, with 12 pounds of metal, 





Vig. 3. 


six pairs of test bars can be made. For 
scientific work this is a great advantage. 

In this country a common form of test bar 
is 1x1x12 inches; and in foreign countries a 
bar two inches high, one inch wide and two 
feet long is more common. Even the one- 
inch square bars cool so slowly that any 
slight variation in constitution is not likely 
to apparent. The argument that the 
larger bars more nearly represent the metal 
of heavy castings is valid, but castings are 
never made of the dimensions of any test 
bar, and any variation vitiates the compari- 


be 


son. 

It is, therefore, so far as this reason goes, 
as well to use one shape or size of test bar as 
another, and then reason out from experi- 
ence what will be the effect of change of 
shape or size. A test of a single bar is of 
little value, as bars of the same size, and 
from the same ladle of iron, will show quite 
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Fig. 4, 


a variation. The more bars the better, and 
by the use of half-inch bars an average of 
four or six bars can easily be obtained. 
PATTERNS.—These are made of bronze, 
and from one original set, to insure uniform- 
ity. They consist of an iron follow board 
(Fig. 3), with gated patterns of a square and 
a flat 
pairs of yokes, as seen in Figs. 3, 7 and 15. 
These have parallel chilling surfaces 124 
inches apart, the ends of the bars running 
For 
those who wish more square bars, or use 
irons where the thin bar would always run 
white, a follow board (Fig. 4) containing 
patterns for two square bars and yokes to fit 


bar. Accompanying these are four 


against these surfaces when poured. 








Fig.6 


them is furnished. Four iron flasks, Fig. 
5, accompany the pattern, to insure the bars 
being duplicates of the patterns. 
Mo.pina.—The molds can be made by an 
ordinary bench molder in whom has been 
carefully impressed the necessity for always 
doing his work in exactly the same way, and 
who, once he has become thoroughly im- 
pressed with this idea, should be exclusively 





Fig. 6, 


intrusted with this work, and made to ad- 
He must 
sand of at least as good a grade as what is 
known as ‘‘No, 1 Albany,” that has been 


preciate its importance. use green 
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tempered as for ordinary work, only rather 
dry, and which contains no sea coal. 

Fig 6 isa view of the molding bench in 
our testing room. The follow board is placed 
so that the square bar is towards the molder. 
He places No. 1 yokes upon it, after having 
moistened the chilling surfaces with a cloth 
on which is a little kerosene oil, to prevent 
rusting. A few without oil would 
ruin the surfaces, and the ends of the test 
bars would also be imperfect, but with oil 
the yokes will last for years, and the ends of 
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casts 
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Fig.7 


the bars will be sharp and smooth. The 
pattern being placed in position between the 
yokes, the mold is made in the usual way, 
but the patterns must never be rapped. 
When the mold is rolled over and opened 
the patterns must be drawn so as to leave the 
mold the same size as the pattern. No facing 
is used, and no slicking is done to the body 
of the mold. The mold of the square bar 
now away from the molder (Fig. 7). 
With the sharp end of his slick he presses 
in the sand exactly the number of dots that 
he sees on the yokes. This number will 
always be on the farther side towards the 
left-hand eud of the mold of the square bar, 
and on the left end of the flat If two 
square bars are in the mold the dots on the 


is 


bar. 














Fig. 8, 


near bar must be on the side towards the 
molder, and at the right end. The reason 
for this location of the numbers is to insure 
the proper location of the bars in other parts 
of the test. Have all marks at one end of 
the bar, and leave the center of the bar 
smooth. Some sand will have worked in 
between the pattern and the chilling sur- 
face. This is removed with the slick. The 
parts of the flask are held together by ordi- 
nary beach molders’ weights (Fig. 8). When 
the molds are all completed the number on 








Fig. 9. 


each flask will indicate the number on the 

yokes in each mold. They are to be placed 

for pouring in the order of their numbers. 
The iron should be caught each day at the 


middle of the heat, so as to represent the 
average iron. 

That at the first part of the heat will 
be harder and weaker, from the influence 


of the fuel, and from the cupola being cold, 
while the iron at the end of the heat will be 
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softer and stronger, from the furnace being 
hot. When through, wige the sand and 
moisture from the yokes, and oii the chilling 
surfaces. Let the molder understand that 
each time before he places the yokes on the 
follow board, and after he 
through with them, he is to oil [, [Bre 
the surfaces, 

The average molder should 
be followed through the first set “| 
of molds step by step from 
start to finish, after which he will have no 
difficulty. 

Rap the sand from the bars, break off the 
gates and tie the bars tegether, and attach a 
tag containing date and other necessary data. 
It is necessary to prepare this tag and giye 
it to the molder, and particularly so if more 
than one cast is to be made in one day, 

The molder will carry follow board yokes 
and bars to the testing room. 

PREPARING THE Bars.—Clean the sand 
from the bars, grind off. the marks of 
the gates on an emery wheel, and grind the 
numbers nearly off, so as to leave flat bright 
spots. Hold the flat sides of the ends of the 
bars against the wheel, so as to make the 
edges of the ends sharp, but do not, in any 
case, let the bar slip so as to touch the end 
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surfaces of the bar to the wheel, nor do any 
smoothing up on the sides of the bar with 
the wheel, except at the ends. Take a worn- 
out file and rub each chilled surface of all 
bars, to remove the slight fin that has been 
turned by the wheel. The surfaces being 
chilled will not be injured by the file. With 
the same file rub or draw-file the four sides 
at the center of the bar clean, but not bright. 
Leave the yokes and the bars together over 
night, or until they are of the same tem- 
perature. Never open the package of more 
than one set of bars at one time, and, as soon 
as prepared, tie up and put ow the tag. 
DIMEN‘ 1ONS OF TEst Bars.—Take each 
square bar, Fig. 9, and hold the number on 


Fig.12 





top, and the gate marks at the bottom, and 
measure with a micrometer caliper the hori- 
zontal thickness of the bar. This is the 
herght of the bar, and the other dimension is 
the breadth (see Fig. 10). 

These measures are recorded for each test 
bar for future reference, and to see that the 
molder does not become careless. Each bar 
will vary sometimes from 5 to 10 one-thou- 
sandths of an inch, but this slight difference 
will not influence the result nearly as much 
as the variation in structure of each bar. 

They may all be considered as _ half-inch 
bars. 

For convenience, cut a hole in the case 
containing the caliper, so that the measure 
of 500 may be left open. 

SuURINKAGE.—The chief use of the yokes 
is to provide a means for measuring shrink- 
age. 

In filling the molds, the iron runs against 
the chilling walls of the yokes (Figs. 7 and 
15), so that the ends of the bars are perfectly 
square, and when the metal is liquid, the 
bars are 124 As the metal 
solidifies and cools, the ends draw away from 
the chilling surfaces of the yokes. 

The measuring table (Fig. 11) isan exact 
counterpart of the follow board, with open- 
ings through it at both ends of each bar. 
The bars and yokes of the same number are 
placed upon this table so that they will lie 
exactly as they did in the mold. 

The shrinkage is measured with a gradu- 
ated steel wedge or gauge (Fig. 12). Each 


inches long. 
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craduation marks one thousandth of an inch 
in thickness of the gauge, and it measures 
rom yyn’5 at the thin end to ;%°%°, at the 
thick end, which will measure the shrinkage 
fall grayiron. A gauge is also made from 
io5 to +oo%5 for white cast-iron and metals 
with a greater shrinkage than iron, and an- 
other from ;395 to +h%’5 for metals with 
shrinkage less than iron. 

Take No.1 bars and yokes, the square bar 
towards you and the gate marks on the in- 
side edge (see Figs. 11, 13 and 14). Shove 
the square bar to the right against the yoke 
and pass the measuring gauge down between 
he bar and the yoke, at the left end at the 
ipper corner of the square bar, having the 
raduated edge away from you. Let the 
wedge go as far down as it will of its own 
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weight, and read the graJuation that cor- 
responds with the upper edge of the bar; 
keep this reading in mind, withdraw the 
gauge, shove the bar to the left, enter the 
gauge on the right end and read the marking. 

Record the average of the two readings 1 
and 2 (Fig. 15), as the shrinkage of the cold 
edge of the bar. Now turn the gauge with 
its graduated edge towards you, and get the 
average of the two readings 3 and 4 of the 
inner or hot edge of the square bar and re- 
cord it. Now carry the gauge in the same 
position over to the farther side of the thin 
bar and record the average 5 and 6 of the 
celd edge, then 7 and Sof the hot edge of the 
thin bar. This record is shown in Figs. 20 
and 20 [to be published next week]. Re 
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move the No. 1 yokes and test bars, sub- 
stitute No. 2 and measure the shrinkage as 
before, and so on with all numbers. Foot up 
the average of each of the fourcolumns. Take 
the mean of the averages of the hot and cold 
edges of the square bar for the shrinkage of 
the iron. A comparison of the shrinkage of 
the square and thin bar will show many 
peculiarities of the metal. Whenever we 
speak of the shrinkage of an iron ‘ Keep’s 
test’’ we know that it is the average of at 
least four readings of as many 4-ineb square 
bars one foot long, 

The reason for always using the same 
yokes in which the bars were cast is that no 
two yokes are exactly alike, and there is a 
As all re- 
sults are relative, a few are given. The 


slight wear as their use continues, 


lowest shrinkage noted for gray cast-iron was 
105. 
is from .120 to .180 (silicon would be about 
2.75). .175 to .150 is more usual in machine 
castings, showing silicon from 1.50 to 2.00 
White iron has a shrinkage of 
from .200 to .260, according to silicon present. 


The best shrinkage for stove castings 


per cent. 


Wrought-iron melted and cast in a bar had a 
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Cast crucible steel with 
A 16 percent. ferro-silicon 


shrinkage of .292. 
C. 1.52 was .255. 
had a shrinkage of .315. The shrinkage of 
lead was .113, tin .053, antimony .068,- zinc 
.148, copper .248, aluminum .166 to .191, al- 
loys lead and tin equal parts (soft solder) .047, 
lead and antimony (common type metal) 
.064, common brass .190, bronze .177. 

STRENGTH.—In searching for a short name 
that shall indicate a stress applied trans- 
versely at the center of a test bar and grad- 
ually increased until the bar is fractured, and 
also to distinguish between this and a fract- 
ure caused by blows, each greater than the 
preceding, at the center of the bar, it has 
been difficult to find or invent a short word 
that will describe this and only this stress. 
We have decided to use the expression dead 
load for this application of stress. In pre- 
vious papers we have used the word ‘‘weight” 
to represent this stress, and in consulting 
such papers this change in terms should be 
kept in mind. 

a 
Standard Keys. 


By ‘‘ CHIP.” 


Is there any probability, Mr. Euitor, of 
our having a system of standard keys for 
shafting ? 

Shaft keys seem to be in about the same 
condition that screws were before they were 
standardized—every shop has its own system, 
or lack of system, as the case may be, and 
the sizes of keys in one shop rarely agree 
with those of another, although if we exam- 
ine them they will be found to vary but 
little. 

I was talking with Birchall about this 
last week, and he said there was really no 
reason Why keys should not be made toa 
universal standard, which might be based 
on the diameter ot shaft in obtaining the 
proportions of width and thickness. 

‘Of course,” said Birchall, ‘‘all keys 
fitted to ashaft of given diameter are not 
supposed to do the same amount of work; 
in the transmission of power, two purposes 
are required of keys—either they are to 
transmit all the power delivered to the shaft, 
as in the case where they are used to secure a 
tly-wheel to an engine shaft, or they are to 
transmit a portion only, as seen in the nu- 
merous pulleys on a line shatt. 

‘*As far as the force transmitted is con- 
cerned, we could find the shearing strain in 
each case, and make keys proportionate. 
This method would necessitate a knowledge 
of the forces to which the key would be sub 
jected, and the conditions under which the 
shaft would be run; moreover, the same di 
ameter of shaft might have a dozen different 
sized key ways. 

‘*The method of calculating size of key 
from the strain it is to sustain is all right for 
such work as 
nature and shape of shafts and arbors will 
allow different sized keys, but for general 
shafting, pulleys and couplings, it would 
more 


machine tools, where the 


evidently be more convenient and 
reasonable to decide on some suitable size of 
key for a given shaft, and then make all 
keys to this standard, assuming that the key 
would be sufficiently large to transmit any 
force to which the shaft might be subjected. 
‘““This is just what every shop has done; 
the trouble is, though, that no two shops 
agree as to What are suitable dimensions.” 


‘*A number of years ago,” continued Bir- 
chall, ‘‘ 1 decided to adopt some standard 
sizes in the shop, and looked up the matter 
of shaft keys pretty thoroughly. 

‘The rules for proportioning keys were 
numerous, and I founda great many systems 
The thickness of key, and hence the 
depth of spline in shaft, was greater in many 


in use. 


cases than I think is required; for an ordi- 
nary flat key not sunk into the shaft at all, 
but titted to a flat filed on the shaft, will 
hold, with a good driving fit top and bottom, 
almost as well as a key sunk into the shaft, 
although the latter is more reliable. On the 
other hand, keys often appear to be too thin 
to drive well, though they may hold all 
right when driven home. A common mis- 


take is to use a thin key as a feather. 
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Feathers should fit well on the sides, and, 
preferably, should not touch on the top. To 
insure a good fit and prevent a feather key 
from rockiag, it is evident that it must have 
a depth greater than would be required for 
a drive tit top and bottom. 

‘‘In determining the size of keys, some 





shops use this rule : 

‘“*Make the width of key equal to one- 
fourth the diameter of shaft, and the thick 
ness of key equal to half the breadth,’ the 
taper varying in different shops from 4 inch 
per foot to 1 inch per foot. 

‘*A similar rule to this, which, however, 
gives a wider key, is to add 4 inch to one 
fourth the diameter of shaft to oDtain breadth 
of key, the thickness being, as before, equal 
to half the breadth. 

‘*Others make the breadth equal to one- 
fourth the diameter of shaft, and the thick 
ness equal to one-ninth the diameter of shaft. 

‘*Expressed as formulas these rules be- 
come: 

Breadth of key = dia. of shaft 
‘ 4 
Thickness of key dia. of shaft, 
8 
and in the second case: 
_ dia. of shaft 


Breadth of key k 
4 
pa dia. of shaft 
lhickness of key = . + 4's 
‘“‘In like manner the third rule would 


give: 
la. shaft 
Breadth of key dia. of — 
4 

dia. of shaft 

9 
‘* Another rule isto make the breadth of 
key equal to one-fourth the diameter of 


Thickness of key 








5 


teenths, although the thickness is frequently 
found to vary by thirty-seconds.”’ 

Here Birchall showed me some notes and 
tables of standard keys that he had picked 
up from shop foremen and others, showing 
shop practice in different lines of work. 


I noticed that Brown uses the following 
table of sizes in his work —heavy machinery 
—but I think that for drive keys the thick- 
ness of key is excessive, thus weakening the 
shaft more than is necessary. 


TABLE T.—Brown’s DIMENSIONS OF SHAFT Keys. 








Thickness 


Diameter of Width of ot kas at 


Shaft. Key. Thick End. 
% to | 5 \%4 
1 ie 34 33 
aes i 
15g ** 14! 16 if 
2 25 “5 43 
2ko 3% i % 
344 ‘ 3% % 11 
4 * 14% 1? 3 
5 634 1,5 1 
64% 8 15g 144 


Make taper of keys 44 inch per foot. 


The second table gives the sizes adopted 
by Thomson thirty years ago, which have 
been the standard in his work—general ma- 
chine tools—ever since. These proportions 
are used for both drive and feather keys, and 
The breadth 
of a key is equal to three-sixteenths of the 


correspond closely to the rule: 


shaft diameter plus one sixteenth inch, and 
the thickness is equal to five thirty-seconds 
of the diameter plus ;\,", 07: 

3d 


b + re 


, and ¢ 5d ++, 
16 se 
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Key used in Woodruff's 
System — 
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: ee 
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Fig. 2. 
rig. 
| 
? 
30 
b ~-135 4 
“ = 150 t 
< oa L. d ¥ ae ‘ a 
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« > > . 
tis comers as shown Fig. 3. Fig 4. 
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STANDARD KEY WAYs, 
shaft, and the thickness is determined by Vab.e Tl, THomson’s STANDARD KEyYs 
the diagonal of a parallelogram drawn at an - ~ 
angle of 30°,as shown in Fig 1. This is Diameter of view of Thickness 
‘ Sha vey. oO Aey. 
equivalent to multiplying the breadth of key 
r 0.58 
by 8. me 1h? to 1 14 \4 
‘*A rule which Iam informed is used a 114 lo Y 
. ' . 3 : 1% 1}3 3 8 
good deal in Germany is to add ; inch to 12, i) 8 99 
one-fifth the diameter of shaft in order to ob Rae 24 My is 
; : : : 2 24, 6 
tain the breadth of key; the thickness of key 215 3,3, ag “ 
A . . 31 ‘ Ble 1 5 
being equal to one-tenth the diameter of an af 4! 8 
; oye ao 4 16 
shaft plus #, inch; the taper equals one 56 H, ji M4 
. P . 4 %” ¢ +4 
eighth inch per foot. 1h. 134 1's | fF 
4 : 7 ml + 
‘* Expressed as a formula this rule be ny 4 : 8 
oY =] ‘ 8 
comes : dhe a4 17h {8 
5% 6 3 
S dia. of shaft : 
Breadth of key 2 + ,% 
0 . . . 
ae ae al Table Il] (page 6) gives the sizes of keys 
: ala, O i ' : , ; 
Thickness of key = r 16 as used by Lisal —— pulleys and shafting : 
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‘‘ For shafts over two inches in diameter 
this rule gives sizes which agree very well 
with those obtained by the method of draw- 
ing a diagonal at 30°. 

‘* All of these rules, if adhered to strictly, 
would give inconvenient sizes for general 
shop use, so we find that the actual dimen- 
sions of keys are generally made in six 


It will be noticed that the width of key for 
a given diameter of shaft is more nearly 
ulike in these tables, but the thickness varies 
quite a little. 

When Sir Joseph Whitworth standardized 
screws in England, fifty years ago, it is said 
that he took all the various angles of thread 











6 


which were to be found in use at the time, 
then, adding them together and dividing by 
the number of systems employed, he obtain d 
55° and called this angle the standard for 
screw threads By this method he gave no 
one system the preference, but the sequel 
showed that in adopting a round top and 
bottom for the thread he practically shut out 
his competitors, as his own firm was best 
equipped to make taps and dies of the round- 
ed top and bottom form. 


Birchall’s method of obtaining a standard 
for shaft keys was similar to that of Whit- 
worth in determining the angle of thread; he 
obtained the average of all sizes which he 
could find, and called these averages his 
standard. 


TABLE III —Lisau’s DIMENSIONS OF SHAFT KEYS. 











Diameter of Width of Thickness 


Shaft Keyseat. of Key. 
3%’ to 114” vig a7 
ls * 1% ig 
Ilys ‘* 1% ba) ry 
Ws ‘ i 
3h i i 
384 ** 3% u% 94 
8% 414 1 18 
13g ‘** 4% ys %%4 
4%,“ 5% 15 48 
544‘ BG 14 % 
534 ** 61% 134 1 


Table IV gives dimensions thus obtained : 


TABLE IV.—BIRCHALL’S STANDARD FOR SHAFT 
KEYs. 


STANDARD KEys. 


Diameter of | Breadth of Thickness 


Shaft. | Key. of Key. 
| -— 

%'tolk” | te Yo’ 
1 186 | 44 4 
lye ** 1% | % 16 
1g “2 1's 34 
25 ‘* 2% | 54 ‘6 
213 * 38g | 34 
By, “* 38% CO % 1's 
tf ae | 1 % 
4 - 1% 1% ih 
5 ‘* 554 14 44 
5A «6% | 134 13 


! | 


Nore: In planing or milling keyseats the 
depth of seat should be one-half the above 
thickness measured at corner in shatt and 
hub. 

Thickness given is at large end. All drive 
keys should have a taperof three-sixteenths 
inch per foot. Plane keyseat in hub tapering. 
ihe deepest part of keyseat in bub is to be 
one-half the thickness of key as given. 

Draw keys are to be proportioned as shown. 


st tig 
Rad-t {1 [>> : } 
¢ 1 ~ 


fy per foot | 





Taper 





The desirability of having the keys in 
pulleys, gears, and shafting of a uniform 
siz, referred to the diameter of shaft, is ap- 
parent, and the general adoption of a stand- 
ard system would be a good step in a right 
direction. 

For special work special sizes and forms 
could be used, as we now find them, For 
instance, instead of cutting a deep heavy 
keyseat into alarge shait we find two lighter 
keys, placed from 90° to 120° apart, as shown 
in Fig. 2. 

In some cases we find the keyseats are 
placed about 135° apart, and the keys let 
into the hub and shaft as shown in Fig. 3. 
In this case the keys consist of two pairs of 
slightly tapering pieces which are driven 
into each keyseat, the opposite faces of which 
are parallel. For this form of keying the 
following proportions have been found satis 
factory : 
dia, of shaft 

9 < 
Thickness of key = dia. of shaft 
16 
The taper of keys is equal to five-eighths 


Breadth of key 


inch per foot. 

A systemof keying somewhat similar to 
this (shown in Fig. 4) is used to some extent 
in marine and other engine work, and has 
been found to stand greater strains, and to 
hold more securely than obtains with the 
ordinary sunk key. 


For machine tools the system of keying 
patented by W. N. Woodruff is rapidly 
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gaining in favor among manufacturers, and 
its more general introduction would, from 
the very nature of the system, insure a 
standard of sizes at least in keys for ma- 
chine tools but it may be questioned if such 
standard is needed for this class of work. 

It certainly would be an advantage, but its 
advantage would not be as great nor as far- 
reaching as would be the case if a standard 
system were applied to the general machin- 
ery of transmission, including line shafting, 
jackshafts, pulleys, 
couplings, clutches, rope and cable sheaves, 


countershafts, years, 
hoisting drums and similar work. 

The Woodruff system, as it is now in use 
in the shops of the Pratt & Whitney Co., 
Lodge & Davis Co., Prentice Bros., Reed & 
Co, and others, possesses many advantages 
over the ordinary method. Under this sys 
tem the keyseat is cut into the shaft by means 


’ 


of a mitling cutter equal in thickness to the 
key to be inserted, and of a diameter corre- 
sponding to the length of the key. 

The key, Fig 5, being : 
cutter is sunk into tue shaft as far as will al- 
low sufficient projection of the key above its 
surface as to engage the keyway in the hub 


semi-circle, the 


it is designed to hold in position. 

There are in the system twenty-five differ- 
ent sized keys and the established scale of 
standard cutters varies from ,', inch to »; inch 
thick, and from 4 to 14 inches in diameter, 
the diameters of shafts for which these sizes 
of keys are adapted varying fron >, inch to 
24 inches. For shafts over 24 inches in 
diameter two or more ;};-inch keys are used. 

The thickness of kev is very much less than 
that ordinarily employed, but as this thickness 
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to it. There is a spindle in line with the 
tap spindle, to which fixtures for holding 
work may be attached, this spindle being 
provided with a knurled collar, which, in 
tapping small holes, is held by the operator, 
and may be released when the tap reaches 
the bottom of the hole, or encounters any 
unusual resistance. By this means breakage 
of small taps is avoided. The spindle is 
driven by 2” belts, and is speeded at 1,200 
to 1,500 turns per minute. The machine is 
made by Mr. tl. Hubbell, Bridgeport, Conn. 

ae 


LETTERS FROM PRACTICAL 





MEN, 





Blue-priuts by Electric Light -Alumi- 
num Instraments, 
Editor American Machinist : 

In reply to W. 8S 
your issue of Dec. 1, 92, I would say that I 
have made blue-prints by electric light and 
got some very good results. My method 
was simple and inexpensive, and I herewith 


Leonard’s inquiry in 


describe it 

I had a small blue-print frame 19''x19” 
glass, which I suspended from the ceiling in 
froat of an are light by a light jack-chain. 
The frame was so hung that the light was 
about 12” from the frame and on a line with 
the center. I found that it required about 
45 minutes to make the prints, which at first 
trial was a deep blue where the light was 
the strongest, while at the edges it was of a 
lighter color; but this I after wards overcame 
by shifting the frame so the light would be 
nearer these lighter portions. The paper 
was prepared in the usual way for sun ex- 
As to the balance of his inquiries, I 


posure. 


BencuH TAPPING MACHINE. 


was determined from data obtained by test- 
ing to that point in which the key would 
stand the torsional strength of the shaft 
without shearing, it is safe to assume that 
the largest sized key given for any diameter 
of shaft will safely transmit all the power of 
the shaft. 

It is evident, too, that the greater depth 
of hold increases the resistance to side strain. 
From the fact that these keys are semi circu- 
lar in section it wil be seen, Fig. 6, that 
they will readily adjust themselves to any 
position, and by giving the keyway in the 
hub a slight taper the gear or pulley may be 
readily secured. Where it is desirable to 
put a nut on the end of a shaft or spindle it 
dispenses with the operation of reducing 
the diameter in order to avoid cutting into 
the thread, as shown in Fig. 7. 

In talking with a user of this system last 
summer, he said: ‘‘It is the best and most 
mechanical manner of putting in keys in ex- 
istence, and its cost has not been over one- 
fourth of the cost of keying formerly em- 
ployed in our works.” Now, Mr. Editor, I 
am not an agent for this thing, but I believe 
if it were better known it would be more 
generally adopted. 





Bench Tapping Machine. 

The accompanying illustration is of a 
bench tapping machine, which has two pul 
leys driven in opposite directions with a cone 
clutch between them, the surfaces of which 
The di 
rection of rotation of the spindle is changed by 
the movement of a treadle, which moves the 
clutch by means of the lever shown attached 


are covered with molded leather. 


would say that I never mounted my prints, 
because they are so cheap and easily made 
that I found it would not pay. The assist- 
ant draftsman made the prints, coating pa- 
per, etc., and I found that they could be 
made for about 10 cents per square yard, 

I have never used alumiuum instruments ; 
but those that have used them inform me 
that they do not soil the paper any more 
than rubb-.r, and asto weight, usage, ete., 
especially triangles, there is no advantage 


over rubber. H. B HuNnGrErRrForD. 

Heating and Cutting of Bearings. 
Editor American Machinist : 

Many trials have been made to prevent 
bearings from heating and cutting shafts and 
a large amount of money has been spent in 
experimenting with different kinds of metals. 
The writer is a machinist of long experience, 
who builds wood-working machinery, where 
in most cases a fast speed is required, ard the 
higher the speed, the more and better the 
work. 

Referring to the proper length iu propor- 
tion to the diameter and in proportion to the 
pressure ona bearing, I tind that most bear- 
ings are too short. Take, foran illustration, a 
bearing of 3” diameter, its length being three 
times the diameter, or 9, we get a bearing 


S tod 


surface of about 27 If we now have a 
pressure of 1,000 pounds on this bearing, and 
if the shaft runs at a good fast speed, the oil 
is squeezed out quickly and the shaft bears 
on the bearing so hard that there is little or 
no room b- tween the two metals for oil. 
The result is, that both metals are dry and 
the bearing is spoiled. The harder the press 
ure, the sooner it heats, and the less oppor- 
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tunity the oil has to go in and remain be- 
tween the two metals. If we now make a 
bearing 3” diameter and four times the length 
instead of three times, we get a bearing of 
about 36", and with the same total pressure 
on bearing the pressure per square inch will 
be reduced proportionately, and the bearing 
will remain in good condition and last much 
longer. 

I claim, if a bearing is properly constructed 
and well arranged regarding its oiling, and 
is not overloaded with pressure, one metal 
will not touch the other. The oil is always 
between the two metals, and the little wear- 
ing on such a bearing is caused by the grit 
in the oil, or the oil itself. 

I made bearings 2’ diameter and three 
times their diameter for the length, te do a 
certain work, and they lasted no longer 
than a full year, on the average, and caused 
considerable trouble. Being tired of this 
trouble, I made a shaft 24" diameter and five 
times its diameter for the length, which had 
more than double the bearing surface, for 
doing the same work. These bearings now 
run eight years, and | have had no trouble 
whatever. I examined them once and found 
them in such good condition that some of 
the turning marks made by the lathe tool 
could still be seen. It is the same with loose 
pulleys as with bearings. 

I find also on most engines, especially those 
that have to do work to their full capacity, 
that the crank-pin heats, and am surprised 
that our engive builders do not make them 
larger and longer, and so do away with this 
trouble of heating. Ihave also built engines, 
and have had one for my own use, but made 
the crank-pin considerably longer and larger 
than most engine builders make them on 
such a size engine. This engine was, about 
three years after its erection, used to its full 
capacity, and has now been running over 18 
years, and the crack never caused me trouble, 
and is in such goo? condition that it appears 
able to run another 18 years or more. 

I claim, also, that less oil is consumed. If 
any one puts a drop of oil or even water on 
one finger and rubs it with another finger 
quite hard, the lubricator will squeeze out 
on the sides and run away. The fingers will 
then produce heat, as there is no more lubri- 
cation to prevent this heat. When this has 
been tried, put another drop of oil on your 
fingcr, but do not press hard, and the lubri- 
cator will last much longer. 

Some one may say that a longer bearing 
will cause more friction than a short one, 
which is not so It will only happen if a 
bearing is too long in prop riion to its diame- 
ter and pressure, but I claim that if a bear- 
ing has a proper length, and is continuously 
oiled, it will take less power than one being 
too short and not kept properly oiled. 

New York. P. PRYIBIL. 


Writing on Blue-prints, 
Editor American Machinist : 

For the benefit of Mr. W. S. Leonard, who 
wants to write on blue-prints that have been 
shellaccd over, I would like to offerthe way 
I know. Cut a small hole ina piece of paper 
and lay the paper over the print with the 
hole where the figures are wanted. Then 
wash off the shellac with the finger wet with 
alcohol, taking care not to flood it. After 
the shellac has dried around the spot, write 
in the figures with soda dissolved in water. 
If the paper has a poor surface the figures 
may run together. In that case cover the 
whole spot with the soda water, and when 
dry, figure with black ink, 

Joun C, MATHER. 


Fly-wheels, 
Editor American Machinist : 

The new theory of strains in fly-wheels by 
Mr. James B. Stanwood,in your issue of 
Dec 8th, will probably be of great value to 
designers, and | have followed his analysis 
carefully. 

In order that my remarks may be under- 
stood, I shall repeat the symbols used by 
Mr. Stanwood. 

V = velocity of rim in feet per second, 

d = diameter of wheel in inches. 

t = thickness of rim. 

N = number of arms. 








of 
to 
sis 


or- 
by 
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F = greatest tensile s'ress iu pourds per 
square inch of section of rim caused by 
bending. 

T = greatest tensile stress in pounds per 
square inch of section of rim caused by di- 
rect pull. 

Mr Stanwood first considers the case 
where the arms are assumed as without 
elasticity, and asks: ‘‘ Under these condi- 
tions, what will be the strain upon the ring ? 
The ring between cach arm resembles now 
a uniformly loaded rectangular beam fixed 
at both ends ; 7t ts also under a tensile strain 


= 


of + pounds.”’* 


This last statement I believe to be incor 


- 


rect; the strain r does not exist under 
( 


the assumed conditions, and the introduc- 
tion of it in the formulas may lead to serious 
errors: for, under the conditions considered, 
the direct tensile strain is in fact so small 


that it may be ignored, while is always 


a quantity of considerable magnitude 
With rigid unelastic arms the ends of the 
arms are fixed points on which nearly all the 
centrifugal action of the rim is sustained, 
aud by considering the rim between two 
arms as a Straight bar, we find the greatest 
direct tensile strain due to centrifugal force 
yp : 
re nearly, for a wheel with not less 
ACY ss 
than six arms, and this is always a small quan- 


. “ V2 
tity compared with —_. 
y I 10 


I have no desire to criticise Mr. Stanwood’s 
analysis, but the error is too great to allow 


2 
it to pass, and besides, by leaving + out of 


his formulas, they become more simple and 
pleasing to the eye, and would be more 
readily accepted, and come into general use. 

If, in casting a wheel. the rim is cooled 
before the arms, then there will be an initial 
strain in all parts very much like that which 
would be caused by centrifugal force, if the 
arms were of a non-clastic material, and if 
the arms are cooled before the rim, then 
the strain will be much like that caused by 
centrifugal force in a ring without arms, or 
with loose arms, and such strains may also 
occur in built-up wheels. 

For a wheel with non-elastic arms, we 
have 

a 95d i 
N* ¢ 

and for a ring without arms, or with loose 
arms, 


fs Z.. 
10 


The strains # and 7’ cannot exist at the 
same time, and to base calculations on the 
assumption that, under certain conditions, the 
fiber strain would be = F + T is certainly 
wrong. We may have part of strain /' and 
part of strain 7, but the greatest possible 
strain due to centrifugal force will always 
be either For 7, and never / + 7. 

It will, of course, be safest always to use 
the formula which gives the greatest possible 
strain; for instance, to use formula #’ for 
ordinary six-armed wheels and_ pulleys. 

Mr. Stanwoou’s paper is very instructive, 
aod it reminds us that, when practical men 
do not follow accepted theories, then it is 
time to subject these to a critical investiga- 
tion. J. BEGTRUP. 


Cam Rollers—Parallel Strips, 
Editor American Machinist : 

The comments of Mr. Gribben anent cam 
rollers do not appear to be favorable to the 
conical roller idea. Well, the conical roller 
has the merit of being theoretically correct, 
if nothing more. I have never seen it tried 
in practice, but have seen a great many cas¢s 
of a hard cylindrical roller on a hard stud 
sticking on stud and the cam (a cast-iron 
one), wearing a flat on roller and developing 
a cutting edge and ruining a valuable cam in 
a very short time. 
oceur through lack of attention, or where the 
cam is cased in, as in the case I mention, so 


Of course, this can only 


its operation could not be seen until the 
wear or cut on cam was transferred to the 
work—screws in this instance. The fact 


* The italics are mine, 
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that it could not be seen was due to faulty 
designing, a very common thing, by the 
way. and the only way I could account for 
the sticking of roller when well oiled was the 
fact that the travel of the cam was faster on 
one end of the roller than the other, as is 
self evident to any mecbanic. 

Now a word about parallel strips, those 
invaluable adjuncts to every shaper and 
planer. My suggestions on this head are for 
the benefit of those foremen and their work 
men who have never had the pleasure of 
going to a planer, picking up a pair of strips 
instanter and getting the work to be planed 
exactly the right depth in the chuck to use 
the chuck right (you might need it again, 
some time), to the right distance above the 
surface to use, and do the work v¢ght. It 
consists in several pairs of strips ab ut 3 
thick, the length of the chuck jaws, and of 
varying widths from within 4’ of the height 
of jaws for the widest pair; the next pair ;"y 
less in width, and so on down to the bottom 
or narrowest pair of about 3x8" section. 
An outfit like this will do anything—do it 
quick and right, assuming the bottom of 
chuck to be true and the strips paraliel. The 
patterns can be made in an hour by any- 
body who can handle a plane and saw. The 
machine work can be done in a day by a 
good man with a good machine; the strips 
can be used to plane each other by, and 
when done you will have a sensible, scien- 
tific an‘l altogether satisfactory set of strips, 
and for actual practice worth a ton of the 
But the 
workmanship must b? first-class at the start 
to get results afterward. H. HAaRDINGE. 


apologies for strips in general use. 


Boller Compounds, 
Editor American Machinist : 

As thereare various boiler compounds now 
on the market, and each ove better than the 
other (so the manufacturers claim), I wish to 
give your readers my experience. I have 
what I think is the best boiler compound on 
the market, viz: good water. The boiler 
which I have charge of is in use fifteen hours 
a dav in fall and winter, and ten hours in 
spring and summer. The boiler was not 
cleaned for four months, and when I opened 
it a few days ago I was actually surprised to 
There was 
not a single sign of scale, mud or inzrustation 
of any kind to be found, and I am of the 
opinion that if every user of steam boilers 
could get the water I am using, the burnt 
and exploded boiler would not be heard 
of very often unless caused by over pressure 
or low water. The water is furnished by the 
Union Improvement Co, and is_ piped 
eight miles. 


find what condition it was in. 


I use no pump, having about 
120 pounds pressure at boiler. 

W.S. Horrman. 
eee 





A not unnatural result of the great coal 
combine is that the charitable institutions of 
New York find it impossible to distribute as 
much as usual, hence increasing suffering 
among the extremely poor, 

= a. f 

The trainmen on the B. & O. R. R. receive 
a Christmas present in the way of an increase 
of wages, averaging about fifteen per cent. 

ae ee 
Jordan’s Improved Planer Chuck. 





The illustrations accompanying this rep- 
resent three forms of the Jordan planer 
chuck as now made by its inventor, Mr. G. 
W. Jordan, Worcester, Mass. The first of 
these is with a square base, around which 
there is an extension for convenience in 
clamping the chuck to the bed of the ma- 
chine ; the next one shows it with round and 
graduated base, by which it may be set at 
any desired angle, and the third engraving 
shows the same chuck, but with the mov- 
able jaw held down by gibs which extend 
over the side of the chuck at each end, in 
stead of by bolts which engage in T slots 
and thus necessitate slots in the bottom 
surface of the chuck. All these chucks are 
provided with a steel strip at the back of the 
movable jaw for the set-screws to bear 
against, and are so arranged that the jaw 
does not tip nor have any tendency to lift 
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work from the bottom chuck or parallel 
strips. 





The jaws are readily moved, to 
accommodate work of any size within the 
capacity of the chuck, by simply lifting the 











Fig. 2. 


steel strip which engages with the grooves 
cut for that purpose. All these styles are 
made in various sizes from 8" to 380” length 
of jaw. 

— a 


Why Are Gears Noisy? 


2 





By W. H. Boorn. 


Probably, in many cases, because they are 
badly formed. In fact, | know from experi 
ence that a persistent course of bad design 
of some makes of gears has resulted ina 
general acknowledgment that such and such 
a firm’s gears were always noisy, and I have 
found noisiness to be almost invariably ac- 
companied by a hollowing in of the teeth at 
the pitch line asa result of an excess of metal 
at the points of the opposite wheel. It is just 
thisexcess which tries to dig into the opposite 
tooth, and causes an impulse at every tooth 
contact, which causes a different rotative speed 
from the proper even speed proper to plain 


Fig. 1 


Fig. 2 Lig. 3 
cylinders in rolling contact, which ought to 
be the characteristic of a toothed wheel. 
The excess at the points has the form of 
Fig. 1, as shown in solid black, and may 
exist both above and below the pitch line. 
In my own experience of gears we were 
accustomed to find the exact form of the 
teeth, and then to put in a cutter (I am 
referring to the cutting of the wooden pat- 
tern), Which took off a shaving commencing 
at 0 at the pitch line, and gradually increas 
ing towards the point. 

In fact, assuming Fig. 1, outside dimen 
sions, to be correct, we cut off the black 
portion, and left the point only a little 


~ 

t 
scant. I believe the pcople who make teeth 
full at the points, do so because they use 
rolling curves whose radius is what their 
diameter really should be. Theoretically, a 
tooth can be made so long that its two sides 
meet at a sharp point, and one very good 
engineer said he would make teeth work as 
long as his arm, and certainly he did make 
some very quiet running long tecth, as long, 
nearly, as their pitch. Twenty years ago 
teeth were made of a length equal three- 
fourths their pitch, and I did my best to 
have them shortened to half pitch, and ad- 
vised that they should be of the form of 
Fig. 2asan aid in casting. Nearly twenty 
years after this they began to make them so, 
and the length is made only two thirds 
pitch. For several years now an epvgineer of 
high standing in Lancashire has adviscd 
teeth oft very small length, and points out 
that the breakage of heavy gears is due to 
their neediess leng bh, given under the mis 
taken idea that it was necessary to give a 
large are of contact, so as to have several 
teeth in contact at one time, whereas it is 
better to aim at the contact of one tooth 
only, or two, Only one will really make 
contact until the gears have run for some 
time, and worn exactly true. 

Forty feet per second was tbe limit for 
gear velocity. This limit was that of the 
teeth, not of the rim strength, for belt and 
rope rims run safely enough at 80 feet 
velocity. The 40-feet limit was due to the 
length of the teeth. As for gears, many 
large wheels of good design run quietly with 
a rubbing length not half the tooth, it was 
obviously possibly to shorten the teeth to 
half their length, and thereby to secure 
carly contact over the whole tooth length 
whilst destroying the chance of breakage 
from a blow on the end of the tooth—so seri- 
ous with long teeth. A recognition of the 
necessity in long teeth of the trimming down 
shown in Fig. 1 led some makers to overdo 
the remedy, and we had teeth, asin Fig 8, 
excessively round on the face, and, asa re- 
sult of carrying a good practical correction 
too far, the gears would again be noisy, for 
the two-barreled teeth flattened each other 
at the pitch line, as per the dotted line in 
Fig. 3, and contact did not creep gradually 
towards the points. 

With short teeth there is not that danger- 
ous obliquity of meeting which is so de- 
structive of teeth, and there are those who 
so far object to this that they will make a 
pair of wheels so that all action takes place 
after the line of centers has passed, the 
driver having the teeth almost wholly above 
pitch circle, or all points, and the driven 
wheel being pretty well all flank, of course, 
this prevents wheels being made in sets, and 
so is applicable, as a rule, only to special cases 
or to bevels. 

In reading most treatises on gearing we 
find a great deal about limiting numbers of 
teeth, angles of obliquity, are of contact, 
and there’ is quite a heavy sprinkling of 
trigonometry on every page. Now it seems 
to me that the amount of mathematics neces- 
sary in the gear problem is in about the 
ratio of the (length of tooth)*. The shorter 
the teeth the smaller will be the amount of 
figures necessary. In a tooth of 4 inches 
pitch, only % inch long, even an incorrect 
diameter of rolling curve would have but 
small effect upon the profile of the tooth. 
The use of ropes in heavy driving arose 
almost entirely from the necessity of a 
greater than 40-foot rim velocity of fly-wheel, 
and there is a tendency to return to gears, 
owing to the large frictional resistance of 
ropes. Should short teeth become recog- 
nized as correct, it seems very likely that 
such a tendency will grow into actual fact. 
The engineer to whom I refer is Mr. Long- 
rule, and is of excellent standing, and 
though I may claim precedence of him in 
my advocacy of short teeth, we must both 
give place to that Mr. Hawkins who supple- 
mented the English translation of Camus 
on the Teeth of Wheels, and gave outlines 
of both epicyclic and involute teeth, which 
he recommended should not be above one- 
half pitch in length. 
ago, and only now is the obvious truth get- 


This is many years 


ting a hearing, 
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Business Prospects for 1893. 


In this issue we publish a large number of 
letters from leading manufacturers in the 
country. In our next issue we shall publish 
about as many more. These letters, coming 
from men who are all the time in sympathy, 
30 to speak, with the manufacturers of the 
country, will have especial interest to our 
readers. 

It will be noticed that the general tone of 
these letters sets forth a bright prospect for 
the year 1893. The news is of enlarge- 
ment of works and an increase in business. 

Some of our correspondents express fears 
of tariff legislation that may affect, adverse- 
ly, matters of manufactuce. As we bave 
«xpressed ourselves before,we do not believe 
anything of the kind probable, or even pos- 
sible. No party is likely to come into power 
with the intention of ruining, or tending to 
ruin the country. 

In our opinion the year 1893 will show an 
equal or greater progress than 18.2. Every- 
thing points in this direction; not only the 
letters we receive, but talks with those inter- 
ested inthe manufacturing enterprises of the 
country, point to this conclusion. 

If every one works for the best interests of 
the country we shall surely see our home 
and foreign trade greater in 1893 than ever 
before. 

SS 
Responsibility Without Control. 


Many marine and naval engineers have 
taken the trouble to commend in 
ways our position with regard to the Dan- 
forth case, most of them, however, not wish- 
ing their names mentioncd ia connection 
with the affair, for obvious reasons. 

The whole question of the relation of en- 
gineers to the other officers on shipboard 
finally resolves itself into the question which 
we have before discussed, ¢. e., how far can 
a man be fairly held responsible fcr that 
which he cannot control, and if the attempt 
is made to hold him responsible for things 
over which he is given no control, how much 
of this can he be expected to stand before he 
begins to make trouble or makes room for 
others who have less spirit or less ability, 


various 


which often meaus the same thing’ 

It is perfectly safe to say that no man pos- 
sessed of brains ever did himself justice in 
trying toattain results when restricted and 
interfered with as to the means of attaining 
them, and especially when the person inter- 
fering knows nothing whatever of the matters 
he is meddling with. 

Politeness bas been defined as ‘‘ listening 
patiently to an explanation of a subject the 
listener krows all about by a person who 
it.” Very few per- 
are put their politeness 
to such a test, and it is worse for a me- 


knows nothing about 
sons willing to 
chanic who makes a business of knowing cer- 
tain things and of attaining certain ends, to 
be directed and interfered with by some oue 
who knows nothing of mechanics — not even 
cnough to form a basis for an intelligent ar- 
gument or explanation. Most 
know that, generally speaking, it is difficult 
to work under the immediate direction of a 


mechanics 


man who is not himself a mechanic, for it is 
very rare that such a man knows just how 
far he should go in giving directions, and what 
should be left tothe mechanic himself, It is 
very trying to most mechanics to be left in the 
dark respecting important points that no one 
but the inventor of the machine being built 
can possibly know, while hours are spent in 
discussing methods of drilling and tapping 
holes, the necessity for lard oil in chasing 
threads, or some such matter which the ma- 
chinist ought to know if he be supposed to 
know anything, and which ought to be left 
to him entirely. 

The same principle applies to a marine 
Certain results are to be attained by 
its use. These results are: the movement of 
the ship at any desired rate within the capac- 
ity of the engines ; economy in consumption 
of coal and in repairs, and safety of the oo- 
cupants of the ship from the consequences of 
wrecking or failure of any part of the steam 
plant. Absolutely no one buta trained engi 
neer, Who must usually have been previously 


engine. 
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a good machinist, can know how to secure 
these results and actually go into the engine 
room and secure them. This being the case, 
it ought to be self-evident that the man in 
charge of the engines and machinery of a 
naval vessel should be held responsible for 
nothing whatever except for the result 
aimed at in the construction of the machinery. 
If a signal comes to the engine room to start 
or stop the engines, increase their speed or to 
slow them, and the order is not carried out, 
then the engincer should be responsible tothe 
captain for the failure, and this is about as 
far as his responsibility to him should extend. 
Within the engineer’s department he should 
have absolute control. And to this 
matters will eventually be settled, without 
doubt, for there is no other basis 
which they can permanently rest. 
ae 
Apprenticeship. 


basis 


upon 


While we cannot speak with so much cer- 
tainty regarding other trades, we feel very 
certain that, so far as the machinists’ trade is 
concerned, there is almost or quite nothing 
in the cry that organizations of working- 
men are preventing American boys from 
serving apprenticeships, and that the ranks 
of the skilled workmen are for this reason 
necessarily recruited from among foreign- 
ers, 

One reason for our thinking that the effect 
of organizations in other trades is very mueh 
overrated is that we frequently see state- 
ments regarding this matter which will not 
bear investigation and comparison with other 
facts. For instance, recently we have seena 
statement purporting to have originated with 
Col Auchmuty, who is at the head of the 
New York trade schools. The Colonel (who 
no doubt is doing a very good work with his 
school) is continually lamenting the fact that 
American youths are preveuted from learn- 
ing trades by the wicked trade organizations, 
and the statement to which we refer gives 
the amount of money paid to workingmen 
in New York City, and the very small pro- 
portion of it which is paid to men who are 
native born citizens, the reason for this be- 
ing, of course, the obstructive efforts of the 
trade unions. Avy one who wishes to get 
the best. possible answer to this charge has 
only to take a walk along Broadway and 
note the names on the signs over the busi- 
ness houses. There are so few names that 
are not palpably foreign that they cut a very 
small figure indeed, and we venture to say 
that the proportion of money earned as prof- 
its in business done on Broadway, that goes 
into the pockets of native-born Americans, is 
smaller than the proportion of wages earned 
by American-born mechanics in New York, 
And does any one pretend that trade unions 
are responsible for this? 

New York is emphatically a cosmopolitan 
city, aud the proportion of foreigu-born men 
engaged in almost any pursuit that can be 
named is much larger in New York than in 
any other city in the country. There are 
other peculiar conditions here which make 
of it anything but a representative Ameri- 
can city, and we think this is especially true 
of the mechanical trades. Yet there are men 
whose observation seems to be confined to 
the city and its vicinity, and who give evi- 
dence of Knowing very little of workmen 
outside of it, that are continually publishing 
their views as to what is the matter and what 
the proper remedy should be. 

The plain fact is that many of the meu 
who are metaphorically weeping over the 
desperate position of the young American 
who is barred out from the opportunity to 
learn a trade would not have their own sons 
serve an apprenticeship to a trade, so long as 
there was anything else which they could 
do. And it is to be remarked that the sons 
usualy prefer to do something else, too, if 
possible; and while we may condemn the 
choice of these fathers and sons, and point 
out the serious mistake they are making, to 
our own complete satisfaction, a little more 
modesty might lead some of us to consider 
that these fathers and sons perhaps know 
whai they prefer, and, in short, know their 
own business better than any one else can 
tell it to them; and the boy who has no taste 
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for mechanics, and who would prefer to sell 
dress goods or to gointo a commercial office, 
is in nine cases out of ten better off there 
than he would be in a machine shop, and 
the machine shop is better off without him 
than with him. It is just as true that the 
boy with commercial tastes is better off ina 
commercial occupation as that the boy with 
mechanical tastes is better off in a mechanic- 
al business, and, ‘although this seems self- 
evident and trite, it is much too often for- 
gotten by those who discuss these matters. 
But so far as the machinists’ trade is con- 
cerned the decadence of the apprentice sys- 
tem—so far as this has taken place—is due 
mainly to the fact that a very large propor- 
tion of machine shop proprietors no longer 
want to employ apprentices, the chief reason 
being that they interfere too much with the 
systematic atrangement of work, and tend 
towards a complication of the problem of 
the most efficient shop management. 
ae 
The Cause of an Accident. 








The importance of closely watching the 
small and apparently unimportant things 
about an engine was illustrated by the 
C. R. R. of N. J.’s ferry-boat ‘*‘ Fanwood,” 
which recently ran into the slip at the foot of 
Liberty street and struck the bridge with 
such force as to drive it back towards the 
street and nearly wreck the ferry-house. 
The cause of the accident was the dropping 
from its place of a small pin in a lifting con- 
nection, or the small rod connected to the 
starting shaft, the duty of which is to lift the 
eccentric hook off from the wrist-pin of the 
rock shaft. These boats run at full speed as 
near the slip as they dare, and then stop by 
reversing the engine. In this case the engine 
could not be reversed, and the momentum 
could not, therefore, be checked. 

The pin which dropped out was secured in 
place by asplit key, and was below the engine 
room floor, where it could not be so readily 
seen as it otherwise might have been. 

It is probable that the importance of the 
eccentric rods and rock-shaft are fully recog- 
nized, and that they are frequently examined 
and known to be in good order, But this 
small pin proved of cqual importance at a 
critical moment, and it is very doubtful if it 
and similar pins and connections receive their 
fair share of attention. A split key is nota 
proper method of holding any pin which, by 
dropping from its place, may result in a 
wreck. Allsuch pins should be held in place 
by a nut, and this nut should be pinned or 
otherwise locked in place. Then frequent 
and thorough inspection will reduce tbe 
chances of such an accident to almost 
nothing. 

BBR 

Our readers, as they pick up this, the first 
number for the new year, will notice that 
the pages look somewhat dilferent from thcse 
of preceding years. This is not due to ‘‘en 
tirely new designs,” but simply to the fact 
that modern ideas require that we should 
dispense with column rules, which are, ac- 
cordingly, dispensed with, the tendency in 
this being, as in machine design, to drop un- 
necessary features and look toward simplici 
ty. We like the change and hope our read- 
ers will be pleased with it. 

: o> = 

The editor ofthis paper begs to acknowl- 
edge the receipt of a large box of assorted 
pencils from the Jos. Dixon Crucible Co., of 
Jersey City, N. J. 
pencils, the credit will go to the purchasing 


As he always uses these 


department, but the courtesy is appreciated 
just the same. 


He also desires to acknowledge the recepit 
of two boxes of cigars from the Pittsburgh 
Locomotive Works They are already fast 
going up in smoke, and with the smoke goes 
kind 
other Christmas. 

a ee 
Literary Notes, 


remembrances. We are awaiting an- 


The December number of The Foundry, a 
new journal devoted exclusively to foundry 
matters, has reached our table, and, in our 
opinion, will undoubtedly commend itself 
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io every practical foundryman. It is pub- 
lished in magazine form,with cover, and has 
32 pages of reading matter, in which we find 
practical articles by well-known writers on 
foundry matters. The editor of the new 
journal, Mr. John Penton, isa foundryman, 
and we welcome this new and creditable ad- 
litionto the field of technical journalism. 
[t is published monthly by the Foundry Pub. 
Co., Detroit, Mich. Price $1 per year. 

Professor Horace B. Gale, M. E, of San 
Francisco, publishes in pamphlet form the 
record of a test of the efficiency of Hydraulic 
Passenger Elevators, and a comparative test 
of the [lydro-steam and Pumping Systems. 
His tests show that the two systems are 
almost identically equal in efficiency where 
compound pumping engines are used in the 
last-mentioned system. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(1) ——, Hamilton, Canada, writes: | 
would like to have a rule or formula for 
finding the thickness of the walls of a steam 
engine cylinder, one that will hold good 
under any pressure, and still give thickness 
enough after the cylinder has been worn and 
then trued up. A.—Multiply the diameter 
of the cylinder in inches by the steam press- 
ure per square inch; also multiply this prod 
uct by the constant decimal fraction .0001; 
add to this last product the square root of 
the diameter of the cylinder in inches multi- 
plied by the constant decimal fraction 15; 
the result will be the thickness of metal in 
the barrel of the cylinder. To show the ap- 
plication of this rule we will work out the 
followiug example: What must be the thick- 
ness c{ metal in the barrel of a cylinder 49 
inches in diameter; steam pressure 60 pounds 
per square inch? Here we have (49 x 60 x 
.0001) + .15 4/ 49 = 1.34 inches for the thick- 
ness of metal. To this should be added say 
4 inch, to allow for wear. 2. Does the gov- 
ernor of a steam engine control the number 
of revolutions per minute of engine? 
Within reasonable limits it does. 


(2) H. G. P., Sheboygan, Wis., writes: 
I am a machinist, and not long ago I was 
called upon to examine a gas engine, which 
was out of order. But, knowing nothing of 
this class of engines, I did not care to spend 
any time with it. The owner of the engine 
explains the case as follows: It used to ex- 
plode once in about every five or six revolu- 
tions, and gave all the power needed. Now 
it explodes almost at every stroke, and the 
engine can be stopped by pressing the hand 
on the fly-wheel. I have been there and 
have seen it. I thought it might be the fault 
of the exhaust valve, which seemed to leak. 
I repaired it, but it did the engine no good. 
I hate to do any more such guess work, and 
therefore ask you foradvice. It isa five horse- 
power engine. Whose make it is I do not 
know, as the builder’s name is not onit. If 
you can tell me where to look for the evil, 
or if you can make any suggestions in your 
Question and Answer columns, I should be 
very much obliged. A.—In many gas en- 
gines the products of combustion will in time 
clog up the pipes, and we believe that this is 
the cause of the trouble in your case. Of 
course, if we had known the name of the 
builder of the gas engine we would be ina 
better position to advise you. 


(8) ‘‘Straight Forward,” New York, 
asks: Is it customary in the profession, when 
au draftsman receives a set of drawings, a few 
of wnich are partially, and the rest wholly 
tinished, to erase the name of his predecessor 
from any of the sheets and substitute his 
own? Would he not thus steal credit for 
what he never did?) A —This is a question 
which is not so easily answered as might ap 
pear at first glance. If each of the drafis 
men concerned is nothing more than a drafts- 
man, and is responsible only for the draw- 
ings, nut for design, then only the name of 
the draftsman who made any given sheet 
should appear upon it. But if the second 
man is to be in any way responsible for de- 
sign, or for anything more than drawings, 
then it would appear that his proper course 
would be to sign sheets of drawings previ 
ously made as *‘approved” by him, buc not 
to erase the name of his predecessor. We 
think it is not ‘‘customary” for draftsmen 
to pursue the course indicated by you, and 
think there are very few, if any circumstances 
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under which such a procedure would be 
justifiable. Where, as is usually the case, the 
draftsman is to be held responsible for the 
finished machine or structure going together 
all right, it is of course necessary for him, in 
case some of the drawings have bcen com- 
pleted, to go over them and_ thoroughly 
understand them. He should then sign them 
as ‘‘approved,” or, if he finds it pecessary to 








make changes, mark them ‘‘altercd by 
A—— B—.” 
(4) , Buffalo. N. Y., writes: Kindly 





give me a formula in your Question and 
Answer columns for computing the force 
applied at the end A of a lever isee sketch) 
to raise 16,000 pounds applied at the end B. 
The arm A Fis 36 inches long, and the point 
A travels through an are 24 inches long; the 
point Bis to travel through an are 4 inch 
long; the length of thearm B Fis unknown. 
A.—The first step is to compute the length 
of thearm BF. The point A travels through 
an arc 24 X 8 = 192 times longer than that 
through which the pvint B travels, conse 
quently the arm A F' must be 192 times 


. ‘ ‘ 3t ae 
longer than BF, which gives us igo = Esto 


inch for the length of the arm BF Now the 


«a 
= 


\—.) 





16000 pounds ' t 


weight applied at B into its arm BF must 
be equal to the force applied at A into its 
arm A /,; hence we have 
16,000 * .1875 = 36 x 7, 
in which z denotes the force in pounds ap- 
plied at A; from which we get 
sia 18i9 = 83.33+ pounds 
od 


(5) W. R., Frederick, Md., writes: I 
tind no correct rules in reference to torsion 
or twisting in degrees of shafting. In an 
engiueers’ pocket bock I tind the follow- 
ing formula: Twisting in degrees = 
425 xX TX RR XK 

2x p* 
book a practical example referring to this 
formula, namely: The crank R = 3 5 feet, 
force # = 3,860 pounds, length / of shaft = 
64 feet, diameter ) = 5.25 inches; required 
the twisting in degrees. The shaft being of 
wrought-iron. a value of 4,110 is taken for x. 
Substituting for the symbols their values, we 
have : 

425 & 3,860 x 3.5 xk 64 _ 
4,110 x 5.254 
But the answer in the book is 11.76 degrees. 
Now how can it be 11.76 degrees? A.— 
There is evidently a mistake in the formula, 
and for this reason we should not use it. We 
prefer to use the following formula : 
P 10.26% Px a x<t 
Cx dt 
in which ¢ denotes the angle in. circular 
measure; that is, the length of the arc 7@ is 
given in parts of the radius, as we shall 
presently show; ? the force in pounds ap- 
plied at the eud of the arm a, the latter 
being taken in itches; 7 the length of the 
shaft in inches; C a constant; for wrought 
iron its value is yenerally taken at 9,000,000, 


I also find in the same 


117.6. 








and d the diameter of the shaft in inches, 
Applying this formula to the given example, 
we have P = 3,860 pounds; a 42 inches; 
l= 768 inches, and d 5.25 inches; sub- 
stituting these values for the symbols in the 
formula, we have : 

10.2 «K 3,860 x 42 x 768 

9,000,900 * (5,25)4 

this means that the length of the arc 7 is 
equal to 4155 part of the radius of the shaft; 
this radius always represents 57.3 degrees, 
hence the angle through which the shaft is 
twisted is equal to .185 x 57.3 10.6 de- 
grees, %. 1 experimented on a 4-inch rod 
which our blacksmith bent for me. - I put 
one end of it in the vise, and at 5 feet from 
the vise it passed through a board, leaving 
anarm 2 feet long, and bent perpendicular 
to the rod on the outside of the board, which 
was car: fully marked off in degrees around 
the hole. L placed a 12 pound weight at the 
end of the arm, and it gave me a twist of 17 
degrees, Computing the twist by the formula 


.185; 


’ 
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given in the engineers’ pocket book, I ob- 
tained 199+ degrees, and I think it should 
have been 19.9 degrees. Where is the error? 
A —As stated before, we should not use:that 
formula. but should use the one we have 
given Applyipg this formula to your ex 
periment, we have P = 12 pounds; a = 24 
inches; 7 = 60 inches and d dirch. This 
gives us: 

10.2 x 19.X 24 x 00 313: 

9,000 000 « .54 ac 2 

multiplying this result by 57.8 we obtain 
313 X& 57.3 17.93 degrees. 8 Please in 
form me how many degrees of twist is allow- 
able. I believe that 1 degree in 10 feet 
length of shafting is not excessive. A,— 
Authorities diff'r in regard to the angle of 
torsion. We should not expose the outer 
tibers of the shaft to more than of the ul 
timate stress. 


(6) W. M. A., Cleveland, O. writes: 
Please auswer the followmg questions 
through yourcolumns: 1. What will be the 
pressure on the bearing /# of an inclined 
shaft as shown in Fig. 1, with a load of 4 
tons acting in a vertical direction through 
the upper end B of the shaft? .1.—Let A B, 
Fig. 1, be the axis of the shaft. its length be- 
ing equal tothe length of the shaft. Through 
the upper extremity B drawa vertical line 2 
C, and through its lower extremity draw a 
horizontal line A C, meeting B Cin C. Let 
us designate the distance from A to the cen- 
ter of the bearing # by a, and the distance 
from A to CU by 0; also let us denote the load 
of 4tons applied at B by w, and the pressure 
on the bearing # by p. We may assume 
that the shaft is free to turn around the 
point A; under these conditions the load i 
will act with a leverage 4; therefore its mo 
ment will be equal to w x b. The pressure 
pon the bearing acts with a leverage a, its 
moment will be a & p, and for equilibrium 
we have 


» 


1 
10 


7 i. 4 b= 
from this we obtain 


a. > Ps 


wy h 
P . 
a 
We have therefore the following rule: Mul 
tiply the load ip pounds applied at the end 
of the shaft by the distance / in feet, and di- 
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vide this product by the distance a in fect; 
the quotient will be the pressure in pounds 
on the bearing #. Of course this pressure is 
that due to the load only. To this must be 
added the pressure on the bearing /’ due to 
the weizht of the shaft, which is found as fol 
lows: Let Gin Fig. 2 be the center of gray 
ity of the shaft, and let us denote the distance 
from A to D, that is to the foot of the verti 
cal line through@ by ¢, and the weight of the 
shalt by s; we have then, by reasoning simi 
lar to the foregoing, 


8x ¢ aX Pp, 
from which we obtain 
- @&: 
Pi 
ad 


and this pressure must be added to the press 
ure due to the load as found above; the sum 
will be the total pressure on the bearing, 2. 
What will bethe thrust at the bottom of the 
shaft in the direction of its axis as indicated 
by the arrow at A? A Draw the axis A 
B of the shaft as shown in Fig. 2, the axis 
being equal to the length of the = shaft. 
Through the extremity 2 draw the vertical 
line BU, and through A the horizontal line 
AC, as was done in Fig. 1. Now the thrust 
along the axis A 2B will be as much less than 
the load as B Cis shorter than A 2. Hence 
multiply the load by the length B C. and di 
vide the product by the length of A B; the 
quotient will be the thrust in the direction 
of A Bdue to the load alone. To this must 
be added the thrust due to the weight of the 
shaft. Let G be the center of gravity of the 
shaft; through this point draw the vertical 
line G D, meeting A Cin the point D. Now 
the thrust at the bottom due to the weight 
of the shaft will be as much less than the 








weight of the shaft as the distance G D is 
shorter than A G. Hence multiply the 
weight of the shaft by the length GD, and 
divide this product by the length of A G; the 
quotient will be thrust at the bottom dte to 
the weight of the shaft, and this added to the 
thrust due to the load will be the total 
thrust. 8 In computing the deflection of 
the upper projecting end of the shaft, isit cor- 
rect to call the load 4 tons? A.—No. To find 
the deflection of this end assume it to be fixed 
iu the bearing and loaded at a distance of 27 
inches from the bearing, with a load equal to 
the pressure on the bearing due to the load 
of 4 tons acting in a direction perpendicular 
tothe axis, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later thar 
Saturday morning for the ensuina week". 4ssue. 





Grant’s Gear Advertisement is always on page 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach.Too! Co., Meriden Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
$10 Countershafts. A.D Pentz, Elizabeth, N. J. 
Tool Holders Armstrong Bros. Tool Co., Chicago. 
New lists of cutters Brown & Sharpe 

Norway Rivets. Evans & Robertson, Cincinnati,o. 

6 Spindle Turret Drills. A.O. Quint, Hartford, Ct. 

“ Bradlev’s Power Hammers, 
world.” 20 sizes. Bradley & Co. Syracuse, N.Y. 

“The Bulldozer” a new departure: forging by 
pressure, M'f'd by Williams White & Co., Moilne, 11. 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells. 8 Spruce St., New York. 

D.ill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J. 

Davis Key-Seating Machines vx, in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 

S. A. Smith, 23S. Canal St.. Chieago, Tll., is agent 
for Standard Tool Co.’s Twist Drills. 

Pulley lathes, most efficient offered. The Lodge 
& Snipley Machine Tool Co., Cincinnati, O 

Castings for small and medium-sized vertical en- 
gines. Humpbhrey’s Foundry, Bellefontaine, Ohio. 

Clayton Air Compressor Works, 43 Dey St., N. Y. 
Compressors for experim'ts to 300 Ibs. pressure, $50 

For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, Louisville, Ky. 

Guild & Garrison, Brooklyn, N. Y., manutacture 
steam pumps, vacuum pumps, vacuum apparatus, 
ar pumps, acid blowers, filter press pumps, ete. 

“Shapers (Double Triple Quick Stroke ”’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Puiladelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves T. Kieley, 11 W.13th St., N. Y. Send for des'n. 

For the Latest Improved Diamond Prospecting 
Dri'l, address the M. C. Bullock Mfg Co., Gur. 
Canal and Washington Sts., Chieago. ML. 

Name and Address of the Machine Shops in 
Ohio, Indiana, and part of Pennsylvania. $1.50. 
A.W. Hiek, Sidney, 0. 

We electrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates, A. Mugtord, Hartford, Conn. 

Gear Cutters, Auto, Specially adapted for Motor 
Gears and all other style Gears, 

Gould & Eberhardt, Newark, N. J. 

S. W. Card & Co., Manstield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, Il., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for brief History of Patent Legislation, 

De Lamater Screw Propetler Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of r- cord, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


the best in the 


‘Binders’? for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
* New Handy,’ mailed at 5vc. each. The forme 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 2083 Broadway, New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers, Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth street, New York, 

—_— a ——— 
Engine Foundations in Power Plant, 
World's Columbian Exposition, 

By the end of the year, all except two of 
the engine and dynamo foundations for the 
electric power and lighting plant will be 
completed and ready for placing the engines. 
Those for the 500 H, P. Allis and 
eral Electric Company’s 1,000 HH 
will be begun shortly. 


the Gen- 
P. engine 


There are in all some seventy-five of these 
foundations, the largest of which is that for 
the four 1,000 H. P 


connected 


Westinghouse direct 
cngincs and dynamos. It is a 
solid block of concrete 95 feet by 41 feet, by 


an average height of 10 feet 
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Several conditions bave combined to limit 
the designers of these foundations in the 
The foundations 
must be sufficiently high, of course, to reach 


choice of their dimensior s. 
from the basement to tie main floor, while 
they can be but very litt e deeper than that, 
on acecunt of the foundations of the build- 
ing itself 
and any excavation below the level of its 


The building rests upon sand, 


foun ‘ations (which are 10 feet 6inches below 
the floor) is apt to cause troublesome settling. 
These conditions practically limit the height 
of foundations to 10 feet, thus n aking those 
for the smaller engines heavier then neces- 
sary, While many of the larger foundations 
must make up in breadth what they Jack in 
height. The Westinghouse foundation above 
referred to isan example. As these engines 
are vertical they require very deep founda- 
tions, much deeper than it was possible to 
allow them, so the four foundations were 
combined into one—long and broad, and of 
massive weight. 

In the case of the 2,000 H. P. Allis and the 
1,000 H. P. Fraser & Chalmers engines an- 
other difficulty presented itself—how to make 
pits sufficiently deep to accommodate their 
immense fly-wheels without the expenditure 
These two difli- 
entire 


of a large sum of moucy. 
culties were overcome by raising the 
section, engines, dynamos and floor, 2 feet 5 
inches above the floor of Machinery Hall. 
This raised section will be approached by 
stairs ou three sides, the top one being in the 
nature of a landing where visitors can stand 
and view the machines to advantage. 

Some of he foundations are built entirely 
of concrete, the remainder are of brick rest- 
ing on a concrete bed from three to four feet 
deep. 
and hardn:ss; Portland cement is being used 
throughout, and broken stone is being used 
in the concrete in preference to gravel. 


The bricks are well chosen for color 





>> 
The Straight Line Indicator. 


The peculiarity of this instrument, of 
whicb a sectional view is given in Fig. 1, lies 
in the simplicity of its parallel motion de 
vice, and in the auxiliary spring that allows 
it but one working surface, thus preventing 
the appearance of any backlash. These are 
very superior features ; first, in the lightness 
of the moving parts throughout, and the 
placing of the guiding mechanism near the 
fulcrum, that it may have but little move- 
ment so that the momentum of the moving 
parts is so slight asto be no longer a disturb- 
ing element, even at the highest speeds, The 
auxiliary spring also prevents any looseness 
appearing, and the accuracy of the instru- 
ment can never be impaired by use. The 
guiding mechanism consists simply of a 
small cam J, firmly riveted to the pencil 
arm, the face of the cam being held by the 
spiral spring S against the roller WM. This 
roller has a fixed bearing on the upright JV. 
The cam rocks upon this roller, and is so 
formed as to cause the pencil point to move 
in a straight line. The guiding mechanism, 
it will be seen, is placed so near the fulcrum 
as to obviate a high velocity of the cam, 
which simply rocks back and forth on the 
roller, turning almost on the same point of 
contact while taking a card of average 
height, and will give a perfectly straight 
line throughout the whole range of its 
movement, 

The piston is fitted with special accuracy. 
It is connected with the pencil arm by an 
inner and outer rod, which screw together, 
thus furnishing the means for elevating the 
pencil on the drum for condensing engines, 
Chis inner rod is split, so that the wear can 
be taken up. In the cut the spring is shown 
parily disconnected, to more clearly repre- 
sent the mode of attachment to the piston 
and cylioder head.° The springs are pro- 
vided with heads that take a firm hold on the 
outer coils, without the aid of solder, leav- 
ing nothing but the free coils to do the work. 
These coils are ground in such a way that 
the spring will stand compression to the full 
est exteat and without tendency to bind 
sideways. 

The drum is made as light as possible, 
with a very wide bearing at each end, the 
drum spring being ground concave on the 
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sides, to avoid all frictional resistance from 
this cause. The drum spring can be set to 
any tension desired, by first removing the 
drum by unscrewing the milled nut upon it, 
and loosening the wing nut The 
milled disk can then be turned to the de- 
sired tension and firmly locked 

This instrument is sent out in a polished 
with nickel 
special device to secure it in its place. 


inside. 


apd a 
The 


outfit includes three springs, oiler, wrench, 


cedar case, mountings, 


screw-driver, cords, scales, pencils and pad 
of cards. 


Fig. 2 shows the ‘‘ Dandy” reducing 
wheel. Wih this wheel the reduction of 
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has traveled in the direction of its axis. It 
is perfectly accurate and is packed in a pol- 
ished case large enough to form a drawing 
board to work upon, with clips to hold, the 
diagramsin place. 

These instruments and attachments all 
exhibit the finest workmanship, are nickeled 
in all their parts, and are sent out under the 
fullest Messrs. Hine & Robert- 
son, corner Cortlandt and Greenwich streets, 
New York City, are the manufacturers of 
these instruments, 


guarantee. 


_ - Bi — 
Performance of Injectors. 





We have addressed the following letter to 
a large number of injector manufacturers, in 
the hopes of getting information. We pub 
lish it here, believing that many of our read- 
ers may have had experience in the matter 
that will be valuable if published. We shall 
be pleased to hear from them if they have 
some'hing interesting to communicate: 

GENTLEMEN: An inquiry has been ad- 
dressed to us, which we think is entitled to 
a more complete and authentic answer than 
We ar”, there- 


we are able to give off-hand. 
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Fig. 4. 


THE STRAIGHT 


motion is accomplished by means of a pair of 
the ratio of 1 to 4. 
The teeth, being always under tension in one 


machine cut gears, in 
direction only, runsmoothly, without noise, 
under the highest speeds The great feature 
of this device lies in the advantage of having 
asmall, light wheel for high speeds, and a 
large, wide faced wheel for long strokes, 
when just the reverse would be required 
were it not for this arrangement of gears. 
Fig. 3 represents a three-way valve, with 
cap to protect the seat and threads from all 
foreign substances when the indicator is not 
in use, and with expansion joint complete. 
This 


instrument acts ou an entirely new principle, 


Fig. 4 shows the new planimeter. 


which avvids all slipping motion of the re- 
The 


wheel is made knife-edged, is free to move 


cording wheel on the drawing board. 


on its spindle, and reads by the distance il 


LINE INDICATOR. 


fore, addressing a duplicate copy of this let- 
ter to each manufacturer of injectors in the 
country, and will thank you to write us, 
with liberty to publish your reply, in answer 
to the following question: 

What bas been the best performance of 
the injector in raising or lifting water to any 
height? That is, the greatest volume or 
weight of water raised, relative to height, 
with a given weight of evaporated water 
(steam). Also the pressure of steam and 
temperature of water before raising? 

Of course you will appreciate that what is 
wanted is a record of actual performance, 
with statement of where and when done, 
and under what circumstances, 

Yours truly, 
~—- 
thie 


defend the cup held by the America over 


lt is estimated that cost of a vessel to 
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a good many years will cost $70,000. Itisa 
good deal to pay for a boat that is good for 
nothing but racing, but we hope that some 
syndicate will conclude to build it. There 
should be some sport mixed with work, 











The Cleveland (Ohio) Twist Drill Co. has issued a 
very complete ca‘alogue of drills, and the various 
appliances which are made at the works. Their 
list of sizes of drills is remarkably complete, and 
the illustration of appliances is equally so. 





The Wilmington City Electric Co, of Wilming 
ton, Del., have placed the contract for their new 
boiler house with the Berlin Iron Bridge Co., of 
East Berlin, Conn. The building will be made en 
tirely of brick and iron, from the designs of the 
Kerlin Company. 

The Berlin Tron Bri 'ge Co., of East Berlin, Conn , 
have secured the contract for a new iron fire-proof 
storehouse for the Pope Mfg. Co., at Hartford, 
Conn. The building will be 40 feet wide by 84 feet 
in length, two stories high, and will be used for 
storing the separate parts of bicycles, as the Pope 
Co. have to carry a very large stock of the different 
parts to supply the wants of the numerous users of 
the Columbia Safety. 

There is water-works agitation at Santa Clara, 
Cal; Fergus Falls, Minn.; Winnipeg, Man.; Groes 
beck, Tex ; Key West, Fla.; Falconer, N Y.; Ala- 
meda, Cal.; Dothen, Ala.; Meredith, N. H.; Wood- 
bury, Conn ; Albany, N. Y.; Raymond, N. H.; Scot- 
land, 8S. D.; Newburyport, Mass.: North Andover, 
Mass.; Victoria, B. C.; Brooklyn, N. Y.; Waco, Tex.; 
Altoona, Pa.; Philadeiphia, Pa; Cincinnati, O.; 
Sioux City, Iowa; Streator, Ill.; Washington, D. C.; 
Spokane, Wash.; Atlantic City, N. J.; Rock Island, 
{ll.; Springfield Ill; Des Moines, Iowa: Peterbor- 
ough, Ont.; Corsicana, Tex.; Babylon, L. I; Ray- 
mond, Mass.; Laredo, Tex.; Doon, Iowa; Mauch 
Chunk, Pa. 

The Lunkenheimer Brass Mfg. Co., Cincinnati, O., 
make the following announcement: ‘The increased 
demand for the Lunkenheimer brass and iron spe- 
cialties, and the introduction of new products, has 
compelled us to double our capital to $500,000, and 
as soon as possible our manufacturing facilities. 
This will place us in position to give all orders even 
more prompt and satisfactory attention than here, 
tofore. The company will, after January Ist, 1893, 
transact its business as the Lunkenheimer Company, 
with officers as follows : Edmund H. Lunken, presi. 
dent; C. F. Lunkenheimer, vice-president and 
treasurer; D. T. Williams, secretary. 

The J. H. McEwen Manufacturing Co., Ridgway, 
Pa., send the following list of recent sales: Scran- 
ton Glass Co., Scranton, Pa., one 180 H. P. simple 
engine; Rix & Birrell, San Francisco, Cal., two 35 
H. P. simple; Moffett, Hodgkins & Clarke Co., 
Marshfield, Wis, two 100 H. P. simple; Bank of 
New York, New York, two 50 H. P. simple; Perry 
Elee. L. C>., Perry, Towa, one 100 H. P. simple; 
Charlottesville Uni. Elec L. & Gas Co, one 125 
tandem compound; Horton Land and Lumber Co., 
Barfield. Mo., one 25) H. P. simple; Moffett, Hodg- 
kins & Clarke, Medina, N. Y., one 100 H. P. tandem 
compound; Old Pittsburgh Coal Co , Hymera, Ind., 
one 160 H. P. simple; Hope Lum. Co., Harlton, 
Tex., one 80 and one 300 H. P. simple; John E, 
Du Bois, Du Bois, Pa., one 60 H. P. simple; 
Du Bois Traction and Pass. Ry. Co., Du Bois , 
Pa,one 150 H P. simple; V. Falkenau & Bro., 
Chicago, three 70 H. P. simple; O, L. Packard Ma- 
chinery Co., Milwaukee, Wis., one 35 H. P. simple ; 
Marx & Rardolle, 163 William St., N. Y., one 70 
H P. simple; Jeffrey’s Manufacturing Co., Col- 
umbus, Ohio, one 125 H. P., one 140 H. P., and 
one 160 H. P.; H. P. Gregory & Co., Portland, 
Oregon, 35 H. P.; Edison Electric Co., La 
Grande, Oregon, one 140 H. P.; Central R. R. Co., 
New Jersey, two 35 H. P. simple. 


Walburn-Swenson 520 Monadnock Block, 
Chicago, make an announcement as follows: The 
entire plant of the Fort Scott Foundry and Ma- 
chine Works, established at Fort Seott, Kansas, in 
1869, and owned by the Walburn Swenson Co., is 
now being removed to their new buildings at Chi- 
cago Heights, Cook County, Illinois. During the 
last few years a large trade for the special lines of 
impioved machinery manufactured by this com- 
pany has been established throughout the Eastern 
and Middle States, and also for export. To meet 
the requirements of the business we were obliged 
to seek a more central location, and atter consider- 
ing carefully the best manufacturing tacilities of 
many cities, we finally decided ,in favor of the 
great city of Chicago as the most desirable point, 
both for the manufacture and shipment of our 
special lines of machinery, and the general product 
of our works. In the growing manufacturing 
suburb of Chicago, known as Chicago Heights, we 
have erected new brick buildings on the same 
general style as our works at Fort Scott, but of 
twice the size, and which, with the new machinery 
we are adding to the plant, will more than double 
our present capacity. We have also largely in- 
creased our highly skilled forces in every depart- 
ment of the business. The removal of the works 
and business will be entire and complete in all their 
details, including our experimental concentrating 
works. Our entire stock of patterns, bring the ac 
cumulation of over twenty years, will be removed 
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| 
with the plant to our new location at Chicago | 
Heights, carefully catalogued and preserved for 
the benefit of our many old patrons. The general New York, December 28, 1892. 
ffices of the company, where allof the business! ‘'"on—american Pig—We quote Standard North 
» pany my ‘ Se evn braads, No. 1 Foundry, $15 to $15.50; No. 2, 
heretofore conducted at the office of the works in | gq to $1450; Gray Forge, $13 to $14. Southern 
Fort Scott, will be in the city of Chicago, Nu. 1,520) brands 0: good quality are obtainable at $15 to 
Monadnock Block. The works at Chicago Heights | $15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 

- aa " i and $12.25 to $13 for Gray Forge. 

are located on the Belt Line, Elgin & Joliet Rail- 5 zy ‘ 4 
yay, Chicago, Eastern Iliinois & Indiana Railway Scotch Pig—Coltness is quoted at $21; and $20 
way, Chicago, Eastern linois & ndiana Railway, | for gglington. 
and the Michigan Southern Railway. The Eastern’) antimony—The market is unchanged. We quot: 
office will remain at 31 and 33 Broadway, New| L. X. llc. to 114ec.; Cookson s, 114c- to 11% 
York. There wiil be no change in the character or | Mallett’s 1044c. to 10sec. ; 
personnel of the company. and its former broad and Copper—The market is dull at 124c.. asked by 
; ee . ee second hands, and 12léc. by companies for promt t 
lineral business policy will be continued. We sin-| gelivery of Lake Copper. Casting Copper is held 
cerely thank our many patrons for the generous | at 11We. to 1134¢. 


Machinists’ Supplies and Lron. 





patronage and very pleasant business relations we Lead—The market is steady; 385c. is bid, and 
have so long enjoyed at Fort Scott, and we solicit a 3.90¢ asked. 


4 s ar j ori > Citv i » ‘ “a IRs 
continuance of the same at our new location.where | , Lard Oil—Prime City is quoted at 87e. to 88e.; 
i : .| Western on spot ut &5c. to S6e. 
we will be well equipped to improve the quality of . on 
Bae es Spelter—The market 1s unchanged: there are seil- 
our workman hi), reduce p:ices,and make unusual- | ers at 43¢c. to 4.40c., but there is not much busi 
ly prompt deliveries. ness, 








See eo eseseseSe SeSeSc 


Bradley Hammers. 


If you plate, draw. square taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracusz, N. Y. 
ggg ag ig age ge eg gg 25 2925252525 25e5) 


GEARS GRANT’S|FRICTION AND LOST WORK 




















Ready Made G B ok IN 
anasto dr Gal DOOK,) MACHINERY AND MILL WORK. 
Gear Cutting. 15 Cents. By Prof. R. H. THURSTON. 
CEO. B. CRANT, LEXINGTON, MASS., Fourth edition, 8vo., cloth..... ......... $3.00 
and 125 So. 11 St., Philadelphia, Pa. JOHN WILEY & SONS, NEW YORK. 
Founded fourteen years ago 
The and prior to 1887 known as 





larged by the addition ot a 
epartment conducted, as A T A U CT | oO N 
RECORD eeonbre Weenies ante on 4 
regularly described and il- 0 W d d J { { 1893 
lustrated, the steam and nl e nes ay, anuary ; . 
Canada and Mexico—3 to other countries. Sample copies * 
and list of its publications free. Address, - ' No. 1 Custom House Street, Providence, 


The cognized Engineer. 
au 
is its custom, under the ad- 
power plants being a conspicuous feature. 
THE ENCINEERING RECORD 


t 

The recognize thority on 

naaring fcc entse| Valuable Manufacturing: Proper! 
ngineering oe no: a ‘Recently en- 
vice of an expert, in which 

Published every Saturday, $5 per year to United States, | At i2 o'clock M.. at the office of George H Buraha m, 

‘x. Th@ Richmond Paper 6 Esta 
277 Pearl Street, New York. 6 IC mon al f 0. § a G, 





“THE BELL HATH STRIGKEN THREE.” | cence. tet. tree miestrom the city of Providence, 


(Julius Cesar, adapted). 


upon the Seekonk River and upon the Providence 
& Worcester Railroad, affording excellent water 
and railroad communication. 

The Buildings are mainly of brick and of the 
following dimensions: 

One builcing, 160x65, four stories. 

One building, 200x! 50, one story with attic. 

Two buildings, 150x60, one story. 

One building, 200x30, one story. 

One ouilding, 200x40, one story. 

One building, 130x60, one story. 

The one story buildings are constructed with 
walls suitable for an additional story. 

Ao eames house, boiler rp wae filter beds 

nd a large boarding house and several tenements. 

That means the shaft revolved three hundred wa Steam Plant consists of two Greene im. 
times, and will continue to strike every hundredth | proved engines cf 600 H. P. each, and 14 six-feet 
revolution. The price is low, $1.50. One will be | horizontal tubular boilers in good order. 
forwarded on receipt of amount. The Water Supply is abundant and of the purest 


quality. 
FRASSE & CoO., terms of sale, five per cent. of the purchase 


money in cash at the time of sale and the remaind.r 
upon the delivery of the deed »t the Bansing House 


Dealers in High Grade Tools, jst ttiteocciiant tospica! trust company. th 
THE RHODE ISLAND HOSPITAL 
90-94 Park Row, NEW YORK. | apes COMPANY, Trustee. 
PRATT INSTITUTE, 


Department Science and Technology. 

Evening classesin Machine Design and in Strength 
of Materials will begin January 3, 1893. 

Class in Machine Design will meet Monday. Tui- 
tion $5.00. Comprnep Dritt ano CounTersInxk ror Centerine Latwe Worx 

Class in Strength of Materials, Tuesday and Thurs. | Size of body 3-10 in.: Drills in, and 3-32, or same 
day. Tuition $8.00. “8  " 15e64in.;  §! 8-100 and 7-100, 

For application blanks and further particulars, 13-64in.; ** 1-16 inch. Price $1.50 per doz. 
address EF. - PRATT, Secretary. J. T. SLOCOMB & CO., Providence, n. |. 











MONEY SAVED. 








size each end 








VOLNEY W. MASON & CO., 


TEES YBES Friction Fulleys, Clutches and Elevators 


JohnS.Leng’s Son & Co. NewYork. PROVIDENCE, R. I. 


a ese See se gee pee se Se ses eseSea 


ANEW PRESSURE REGULATOR, 


Tu To meet the special requirements of elevator work, we have 4 
lA designed a new Pump Pressure Regulator which is positive =] 
C and sensitive in its action. It is only for elevator work. As [if 
Lj] to the workmanship, we need say nothing, as all of our cus- nil 
7 tomers know that nothing inferior is sent out from our factory. al 


| ae 
[; MASON RECULATOR CoO., =f 
fy BOSTON, MASS. LY 
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Tin—A quiet feeling prevails, owing to the holi Man, 35, desires position. 10 years supt. and fore- 
day season. The nominal quotations for spot and) man. Mach. work and hardw: “ ; Steady habits; 


January delivery are 19.70¢. to 19.75e. successtul manager; good refs , Am. Macu. 
Pattern m.ker wanted— an accurate one. Mach 

wanted—cne who can work close on marine work. 

Apply Chas. Ward, Charleston, Kanawha Co.,W Va 


&e&WA N i ED *& Wan ed - Position by first-class draftsman of prac 


* Scwation and Help” Adverti te only inservea tical experience Well up tn modern drawing room 
ler this head. eal Gun & he te anak tea | 0" tices Address Box 75, AMERICAN MACHINIST 

prey Seven words make a line, and the address a» Draftsman and machinist, with technical train 

desired to » qecngl should be included. Copy xshoultta ing. desires a position in New York or vicinity. 

sent to reach us not later than Saturday morning for Address Box & AMERICAN MACHINIST. 

the enaning week's issue. Answers addressed ' ’ n 

care will he forwarded 








First-class draftsman, with experience on large 
machines, and best references is open 10 fair 
Mechanical draftsman, good designer, wants, sit. Ofer. Addresy Immediate, AM. MACHINIST. 
uation, Address Box 77, AMERICAN MACHINIST, Wanted—An experienced mechanic familiar with 

the construction of duplex steam pumps, as fore- 

Wanted—Draftsmen in a m’'t’g establishment manin erecting shop. State age, experience and 
making mach’y & tools: state age. qualifications, references. Address B., AMERICAN MACHINIST, 
exp., & expectations. P.O. Box 29, Providence, R. L. 

Wanted—Foreman for mach. shop manufactur- 

Wanted—Foreman pattern maker, familiar with ing cast-iron sectional boilers. One with knowl- 
pump work Address, giving age, experience, and) edge of foundry work, particularly radiator work, 
Wages expected. Box 71, AMERICAN MACHINIST preferred. H. C., AMERICAN MACHINIST. 





Meet all requirements more 


fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 


INVESTIGATION IS CONVINCING. 


AMMERS we tisiizi titties. 


20 Johnson St., CLEVELAND, 0. 


FOR SALE AT AUCTION, 


On SATURDAY, January 2!, 1893, at 10 o'clock A. M, on the premises, 
FOR ACCOUNT OF WHOM IT MAY CONCERN, 
THE ENTIRE EQUIPMENT OF THE 


BOSTON HEATING CoO., 


464 ATLANTIC AVENUE, BOSTON, MASS. 


Consisting of Tubular and Sectional Bovers, about 4000 H, P.; Engines 1 to 40 H, P. each; large number 
of Steam Pumps, Blake's and Knowles’; Sturtevant Fan Blowers large and extra sizes, with engines. 
Westinghouse Dynamo, 20 Are light. Tanks of various sizes, Lathes and Drills, large quantity of piping 
and valves, wrought aad cast-iron, Wrougnt-iron smoke stacks. All shafting and pulleys, steam piping, 
valves and connections, in posi:ion as used by the company, all in good condition. Also, in storehouse, 
a very large stock of steam fitters’ and machinists’ tools aud supplies, mostly new. 50.000 to 75,000 Dover 
pressed nard brick and fire brick. Tentons Asbestos sectional and loose covering, etc., ete. 
FOR PARTICULARS APPLY TO 

HUBBARD BREED, 43 State St., ) 

E. ROLLINS MORSE & BRo., 38 S:ate St., or to > Boston, Mass. 

H. HARRIS & CO., Auctioneers, 227 State St., 











SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 











WHEN oRDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK'S 
CountersHart. Some oF THE LARGEST 
SHOPS ARE TAKING THE 
oLv CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, ete 


-— Metallic Fillet 


For Pattern Makers. 8 Sizes. 


H. WHITE, 44 N. 4thSt. Phila, Pa, 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of boing the Best and Finest Work. 





PS } Aled P 
% Vig 
{ 








THE BEST WORKMEN 


ARE USING 


GROBET SWISS FILES. 


MONTGOMERY & C0., 
105 FULTON ST., 
NEW YORK CITY: 


‘jo013g UOIBZuUjYsSeM Ps! 


“OO BW NOSNIWIIA ‘ff *W 


AS GQ3YNLIVINNUW 


ssew ‘u0}s0g 











BETTS MACHINE CO., 


WiILMINCTON, DEL. 


MACHINE TOOL 7 


IMPROVED PATTERNS! LATE DESIGNS ! 


ee | 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ery SBESTOS BOILER CcovVvERrIwes 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings. Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing. Etc 





ee 











87 MAIDEN LANE, N. Y. 


Jersey Ciry, Cricaco., Pritadetenta, Boston, Arianra, Lonvon. 
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+  WANTED#* 


** Situation and Help” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Mechanical draftsman, age 29, technical gradu- 
ate, experienced in designing and erecting of ma- 
cbinery, wants position. Refs. Box 76, AM. Macw. 

Young machinist desires private instruction from 
an exp. draftsman, whereby he can gain a knowl 
edge of drawing office routine and conventionalitics. 
X. Y. Z., 227 Madison sireet, New York City. 

Young mechanical engineer, with varied experi- 
ence as designer, desires to travel for large manu- 
facturer of power machinery. First-class refer- 
ences. Moderate salary until fully identified with 
ability. Address Travel, AMERICAN MACHINIST. 

A mechanical engineer and salesman of machin- 
ery, who controls occasional but heavy foreign 
orders through his connections, desires to engage 
with an enterprising firm for the purpose of cen- 
tralizing certain foreigu business during the Chi- 
cago Exhibition. X.L., AMERICAN MACHINIST. 


Wanted—General foreman in a machine shop 
mfg. specialties; one who has had some exp. on 
small engine work pref'd; must be thor. competent 
to bandle 1C0 men at work to best advantage; exc’t 
opport’y fora live active young man: state age, exp., 
rets. & sal’y. Manufacturer, Box 260, Buffalo, N. Y. 


Wanted—A thoroughly first-class shop superin- 
tendent, familiar with electrical and mechanical 
work, to superintend equipment and operation of 
new shops to be erected near New York City; ap 
plicant must have satis.actorily filled similar posi- 
tionin modern machine shop; must be temperate 
and free from other business interests, so as to be 
able to give his whole time to shop duties. Address 
by letter, stating experience, references, and salary 
expected, Sprague Electric Elevator Company, 15 
Wall Street, N. Y. City. 


+ MISCELLANEOUS WANTS —& 


Advertisements will be inserted under this head ai 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded, 


Cheap 2d-hd lathes & planers. S.M.York,Cley’d,0. 
Auto’ Stéam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Engines, special and gen. mach’y designed; ideas 
developed. A.W. Jacobi, 136 Liberty St., N. Y 


Best Bolt Header in the world for $50. Address 


C. H. Baush & Sons, Ho'yoke, Mass. 


tools, machinery, engines and boilers, 
220, Am. MACHINIST. 


Vertical boiler and engine, 10 H. P. No brick- 
work. $170. Tested 150 lbs. 229, Am. MACHINIST. 


For Sale—Iron Planer (new) planes &8'x24'’x22”, 
$375. Patterns tor Iron Pianer, Wood Planers, Par- 
allel Vises, ete., cheap. S. E., AM. MACHINIST. 

Wanted—Hard ware specialties to build. Send 25 
cents for ‘* Eureka Knife and Shears Sharpener.’ 
W. A. Smith & Co., 227 Eddy Street, Providence,R I. 


Lathes, 
good, at less than halt price. 


For Sale—Screw-cutting lathe, 24/’K20"', with 22” 
chuck: good heavy tool; price $250. Zahner Bros., 
Sugar Creek, Ohio. 


Wanted — Modern 2d-hand tools of standard 
make in good order. 30x30 planer, 10-foot platen, 
24’ swing lathe, 8 feet between centers. Kollmyer 
& Talbot, Keokuk, lowa. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Il. 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water &,, 








THE PERKINS DRAW STROKE TRIMMER, 


nasal ee ROE enable Toa 


for all ch Wood 
workers. Leto and 
ted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 
72in.x48x33 ft. Planer 3 Heads, 








54in. x42 in.x2449 tt. do 2 do 
42in.x42in.xl6ft. do 1 do 
39in.x36in.xl4 ft. do 1 do 
36in.x38in.x8ft. do Powell Al. 
30 in. x30 in.x8 ft. do 1 Head. 
2in.xWin.x7ft. do 1 do 
Min.xWMin.x5ft. do 1 do 


2in.x2lin.x5ft. do 1 do 

90in. x30 ft. Triple Gear Engine Lathe, Ames Al 
50in.x30 ft. Bed, Triple Geared. New Engine Lathe, 
30in. x28 ft. b. W. Pond Shafting Lathe. 
32in.x12, 14, 16, 18 ft. Bed. 


New Engine do 
28in.x12, 14, 16, 18 ft. do do do do 
21in.x10, 12 ft. do do do do 
20in.x 7% & 8 ft. do 2d Hand do do 
18in.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
l4in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, 25 in. rank Shapers. 

20, 24, 26 & 30 in. Geared Shapers. 

20, 22 24, 28, 30 & 36 in Drills, 

Bolt Cutters. 

Brown & Sharpe Universal Miller. 

Lot of Lincoln Pattern Millers. 

No. 2S8crew Machine. Garvin. 

2,3 and 4 Spindle Drills. Garvin 

No. 75 Bliss Presses. 

1 Bk. Geared Miller. U.V.Co. Good. 
1100 and 3000 lb. Bement Steam Hammer. 
100 and 150 lb. Steam Hammer. 

40H. P. Vert. Engine. N. Y.8.S. P. Co. 
llin.x18in. Hor. Engine. Al Order. 

12 in.x24 in. Corliss do o 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK, 


DESIRABLE SECOND-HAND MACHINERY 


LATHES, oy 
117in. x6 ft. Blaisdell, Rise and Fall Rest, 15-in. 
3-Jawed Comb:nation Chuck, fitted 
116in x6ft. Urentice. Kise and Fall Rest, 10-in. 
4-Jawed Combination Chuck, fitted. 
115in x8 ft. Fitchburg, Rise and Fall Rest, 9 in. 
3-,awed Combinatiou Chuck_ fitted. 
> x : 


Al condition 
Good as new 
Al condition 


sANERS. 
1 30in.x30in. x 8 ft. Hewes & Phillips, one Head, 
spiral Geared, Fine heavy Tool Good as new 
1 20in.x 16 in. x5 ft. Lincoln, with Index Centers. Good order 
1 i8in. x 22 in. Blaisdell Crank Planer. Al condition 
1 lin. x lin. x3 ft. Planer. - Al condition 
MISCELLANEOUS. 
1 22in.Gould & Eberhardt Auto. Gear Cutter, 
spur and Bevel. 
1 16in Wright Geared Shaper. 
1 8in. Boynton & Plummer Shaper, with Vise 
1 No.3 Garvin 6-Spindle Drill Press, with Chucks, 
titted. 
1 20 in. Drill Press, Reed, Wheel and Lever, No. 2 
Little Giant Chuck, fitted 
24in Drill Press, Sliding Head, Back Gears, 
Wheel and Lever Feed. Good as new 
1 25in. Barnes Drill Press, Back Geared, Power 


Good as new 
Al condition 
Al condition 
Good as new 


Al condition 


Al condition 
Al condition 


eed. 
Single-Spindle Garvin Profiling Machine. 
Good order 


Krown & Sharpe Surface Grinder. 
1 No. 4 Garvin Milling Machine, with Arm, Vise 
and Arbors Al condition 
No. 2 Garvin Power Miller, with Vise. Good as new 
Merritt Heavy Back Geared, Miller, > Arm, 
” Slots. 


— 


Table 36in. long, 12 in. wide, 3 °T” S Good order 
1 No, 2t Bliss Adjustable Power Press Good as new 
1 No.2 Brown & Sharpe Screw Machine, Wire Feed.Al condition 
1 each No.l and No. 2 Garvin serew Machines, 

with Wire Feed. Al condition 
400 other new and second-hand tools in stock. Write for list 

and prices. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL Sts. New YORK. 


MACHINERY, 


Improved NEW Tools. 


Upright Boring and Turning Mill, 38 in, swing. 
** New features,” 
Hor. Boring and Drilling Machines, all sizes. 
Universal Milling Machines. ** New features.” 
Standard Milling Machines, all sizes, for light and heavy 
wor ** New features.” 
Radial Drills, 3 to 8 ft. arms,“ Stiffest and most powertul 
Radials made. 
Pulley Lathes, all sizes, for turning and boring at same 





Engine Lathe, 13in.x6ft. Improved style with hollow spin 
dle, 11-16 mm, hole, Compound Rest, Cross feed and 
Taper att. 

Engine Lathe, 22 in.x10-12ft. Improved style. 

Planers, 24 in. x 6 ft., 30 in. x8 ft., 36 in. x12 ft. 

: * Improved styles.” 

Shapers, 15 and 24 in. gtroke. * New features.” 

Boiler Bending Rolls, 8 and 10 ft., with Hinged Housings 
and several improvements, 


Second-hand--Modern Style, A1 Order. 


Brown & Sharpe Vertical Turret Chucking Machine. 

Brown & Sharpe Screw Machines, complete, with Auto. 
Chuck and chasing-bar. Al order. 

Jones & Lamson No. 11, with 21-8 hole, Clutch Gears, 
Chasing-bar, Auto. teed, Chucks and Tools. Al order. 

Ames Engine Lathe, 20 in.x1l0 ft., with Compound Rest 
Cross Feed, Special reverse feature and Chuck. 

athe and Morse Evgine Lathe, 20 in.x18 ft., with Com- 
pound Rest and Chuck. 

Whitcomb Planer, 24 in.x5 ft. 

Pond Planer, 26 in.xt ft. 

Heavy Pianer, 42 in.x9 ft. 

Shapers, 6, 8, 9, 12, 14, 15 and 24 in, 

Slotting Machine, 8in. Modern style, 

Pratt & Whitney Profiler, 2 Spindle. 

Bliss style, No. 20 Press. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


Good order. 
Good order, 


Al order. 
Auto, feeds. Al 


Al order 
Al order. 


SUCCESSOR TO | 


E. P. BULLARD’S | 


N Y. Mach’y Warerooms, 





Horizontal 
Drill and 
Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 


—s 
<p 







Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 









een Gags 66% 64% Gu= ge 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 


Offer Pure Aiuminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 
rates. 
Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 








Cranes. 


@x =n @% OS CBee Me HH we 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 


A NEW SCREW PLATE. THE HANDIEST PLATE MADE. 


) THE FULL MOUNTED LICHTNINC. 

These Plates have a stock with each die. The dies are our 
celebrated Adjustable Los gene Dies. Each Stock is of 
correct length and weight to suit size of die. Several sizes 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


CREENFIELD, MASS., U. S. A. 


xy 
ASS 

DR 
Pittssurcn. 


Cuicaco 
New Yorn 









(OT 


r SERErat 








"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 
B. M. ION ES ee CO., 
(1 & 13 Oliver St. NEW YORK: 143 Liberty St. 


» SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0, 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


aS DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


LENGINE LATHE 


BOSTON: 












9 to 15 in, SWING 
Modern Lesign, 

Valuable Features, 

CATALOGUE FREE. 








MANUFACTURERS OF 


FITCHBURG 


AND OTHER KY 3 METAL-WORKING MACHINES, 
SEND FOR ~ a ee FITCHBURC, 


CATALOGUE E. MASS. 


7 NGIN 
@ Win. oin®50in. Spying ae 


NIVERSAL RADIAL DRILL C0., Cincinnar:.0. USAS 
THE J. L. TAYLOR 






















NUT 











See WT +? PIPE AND WRENCH. 
~<a J A nis = — — Ti a ee ) 
we af a in 








 * C. H. REDMAN & CO., MANUFACTURERS, 


Send for Cirenlar. No. 216 HIGH STREET, NEWARK WN. J 


UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANGING IN PRICE FROM $10.00 UPWARDS. 


. L. CROCKETT, Mfrs. Agent. 
DETROIT, MICH. 





BOX 138. 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
coatel Tools, Gauges, Drawings, Patterns. Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 


Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY MFG. C0. 83 Washington 8St., 


gon Han 


ALHES 


EPBullard?*? "Bridgeport Conn 








ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and Works: 


No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 





BURR K. FIELD, Vice-Pre nog 
GEO. H. SAGE, Secretary. 


—_—— 


=> 


The above illustration is taken direct from a photograph and shows the interior of a Machine Shop 


designea and built by us for the Bill & Wood Co., at Elizabethport. N. J. 


80 ft. in width by 180 ft in length. 


The building is 


The central portion is 40 ft. rom center to 


center of traveling crane rails, while the two-story wings on each side 


are 20 ft. in width. 


We built this entire building. neluding 


the brick work and foundations, the ‘whole 
complete ready for the masonry. 


SEND FOR OUR ILLUSTRATED CATALOGUE 


CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & co., 
Worcester, 
MASS, 











HOME STUDY OF 
MECHANICS 


AND 
MECHANICAL DRAWING. 

No time need be lost 
from work. 

Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa, 





Cc. W. LE COUNT, 
SOUTH NORWALK, CONN. 
; REDUCED PRICE OF LE COUNT'S 
. HEAVY STEEL 00Q 332 | 
e No. Inch. Price oF Ee 
Ss. Bi vanced 38....$ .40 e338 
S Bi sace Te 509554 @ 
i Se | ee wit si 
s ‘ 000 seGevacse Oey I 
te , 5...00. 7-8..... MW5o5 a 
Es ee eee 70 3 Oe a 
eae Foc0ck BBi ccs -80 mr ” 
PSE 8... 114... 80 Sof =x 
sy See ee aie 
eB 10.0000 1-900... 5 358 8 SS 
“Br eee > tegeet 1.10 Bp® § 
bg bet ppeons 1.20 SSE ws 
8 £2 13.2019 14..... 1.85 9 8§ 
> Pa. 212.... 145873 Beg 
bs § 15.213 eacies 1.6059 8 ome 
7 M....8 28..... 1.8 8058 &p 
a | SSR egeeeeiee: 2.10 F to 
rn a. +o 18..... 2.75707 | = 
P| 5 ate ico 
. i? Fil set of 16 $28.60 B ° so 
(ext.) e@ 
6 aexts6 215.00 SE BOR 
One Small Set of 8—by l4inchesto Winch, - 8 6. 
"7 nag 12—by 1-4 in. to 2in. continued by 12 in. to4 im. 13.% 
are for sale by CHAS. CHURCHILL & OCC 
ved a 21 St., London. land. 

















Almood Drill Chuck f 





f Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington bt. 
BRooktrn, N. Y. 

















a 
CENTER INDICATOR 


Sent postpaid on reccipt of $1.50. 
S. A. SMiTH,. 23 So. Canal St., Chicago, Ill. 


Sold at all Machinists’ || 







Fine castings by new pressure process 

oe oe omen ual to hand-cut work in Bronse,, Brass, 
Aluminum, and German Silver. Mach n- 

ery Name-Plates 14g cents per aq. inch. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT. MICH. 




















THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, 0., U. S. A. 








AN ENGINE LATHE 
A TURRET LATHE 
A PULLEY LATHE, 


One of our customers writes, ** With one man’s labor we are doing a little Y 
more than five times the work in a given time with your machine than we were 
doing in the old way.”’ 


IN ONE, 








i< 








DBL EDIATEL SOL LOE O LEA TIDAL LS 


BUFFALO. BLOWE 


ZAZBESLSE AT 


LENG fd SY ARTY 


EASES 


RS. 





Bit RAR OMS Lp ENGL 


testy SEK 


GAAS v LIS LE asend PETE 277 TF “A 
BUFFALO FORGE " BUFFALO. N, WY- 





TRAVELING CRANE, 





HE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’Id’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





Overhead Beams. 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 
Send for Illustrated Circular, giving full details. 


T. SHRIVER & €0.°22.&: 58.5" 


NEW YORK. 





LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE *&* CO., 
163 & 165 Washington St., NEW YORK 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOCKSELLERS AND IMPORTERS, 


810 Walnut 8St., Philadelphia. 


(Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 87 pages, 8vo., and our other Catal: esand Cir- 
Foy ty the whole coverin ore branch of Science applied 

to the Arts, sent free and postage to any one in any 
part of the world who will pedi, his address. 


THE FOK PATENT | OPER SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 1-16 in. or 24 in. 

fe Screws to Monkey 
wit 








Powerful, Quick, 
Accurate. 
Write for Circular. 
THE FOX MACHINE C0., 
$25 N. Front St. 
GRAND RAPIDS, MICH. 














FOR 


~ Cutting 
ge Hot Iron 
ae Or ited, 
BANG EC, CD 


MACHINERY AND TOOLS, 












WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 











Heavy Machine Castings. 





BOSTON, PHILADELPHIA, 


CHICAGO, 
ST. LOUIS, 


DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. U. 8. A. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
ie STEAM PUMPS FOR ALL DUTIES. 
Peni THE BUFFALO STEAM PUMP CoO., 
Heb) WORKS, BU pth eat I sh 


76 JOHN STREET, N.Y. CIT 
BRANCH OFFICES {38-87 CLINTON STREET, CHICAGO, ILLS. 


jy 


+ Sao = 











SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Fvarywhere. Send for Catalogue. 


STUART’ S PATENT I1PROVED WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 





Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. ¥. 


ODERN LOCOMOTIVE | : 
CONSTRUCTION.” 


| By J. G. A. MEYER, 


This vaiuable series of 1U6 articies 
having been concluded, copies of the 
American ‘lachinist containing 








Order now before our stock , §* 


of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


Tois vaiuavle series of 93 articles 
Qaving been concluded, copies of the 
American Machinist containing 





ADDRESS: 


American Machinist, 
203 BROADWAY, 








them will be sent by mail to any address tnem wil: be sent by mai) to any address 
in the U.S., Canada or Me vico, for $4.65, inthe U S.,Canada or Mexico for 85.3% 
or aingle copies 5cts.each. postpaid. | NEW YORK ex single copies. h cts each postpaid 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


eal SPECIAL AUTOMATIC MACHINERY 


coe 


= 





FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 


S2 


eS 





THE CANTON STEAM PUMP CoO., ©432°% 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 









Q/aXiaX 2a 





a? , 
woxEexl2 


THE Davidson STEAM PUMPS AND PUMPING ENGINES. 
wae? BEST MADE althtss 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: ff OUTER STREET. BOSTON. 


Ros’ = mt menan GLANS 
LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which regulates the quantity cf 
water; also closes the overflow when using the Injector 
as a heater. Superior to any other for Locomotive use. 


Send for new 1892 Catalogue, containing also useful general in- 
formation on use of Injectors. 


RUB MANFG. CO., 118 North 9th St., Patiedstphte, Pa. 



































yo L&ESS 
ita soon Co. 
AND OHICAGO, 

Manufacturers of 


Drawing Materilais, | 






Surveying Instru- 
ments, &o. 


<< ot ana 
Paragon Drawing Ins Instruments, Extra and “Best ¢ uality, 
German Drawing Instruments, Parag~ ~n, Duplex, Univer 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T -Squares, Slide Rules, Standard Profile and 
© Li 188-section Papers. Catalogue to professional people on 
rrplcationr 





STARRETT’S 















BALANCED 


STEAM 
TRAP 


VITAL POINTS OF SUPERIORITY. 


The valve area is equal to the area of pipe connections, and being per- 
fectly balanced, is frictionless, 

The two great objections to all other Floats — tendency to fill or collapse 
under heavy pressure — are entirely overcome in the Curtis Balanced Steam 
Trap. Our Float is of hard composition, perfectly round; is the strongest Float 
made, besides being vented to the atmosphere. 

Is used under pressure varying from 1 to 150 pounds. 

It is a water-line Trap, always sealed with several inches of water. 


























FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


Light Belts, 
JOHN ROYLE & SONS. 


PATERSON, Nd 


poston el =e “al worus | Z_ 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, €00 LIST BRASS 
Catalogue FREE to any Business Firm. 








L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon Acents: Chas. Churchill & Co., Ltd., 


2t Cross St., Finsbury, E. C. 








oe ) 
No.! Adams St., 


BROOKLYN, 


‘Ss1IOM DUP 29yYO 


PRESSES, \ 

DIES, \. 
DROP HAMMERS,\ 
Punches and Shears, ° 





*Wd ‘WIHd@’ 1IHaaV'IIHd 
C2 'S}399.1318 WDGIIA puew ptz 


THE HENDERSON MACHINE TOOL 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


0. 


OWNERS ALSO OF 


The Sitles & Parker Press Co, 














Rpg ne 





















NEW YORK. 


GENERAL AGENCIES: | 
NEW YORK, 109 Liberty St. e ll S ‘al d OI f\, 
CHICAGO, 218 Lake St. 
DENVER, cor. 15th and Arraphoe Sts. ' 99, 31, 33 Haverhill St, BOSTON, MASS. 
For all Anti-Friction Purposes. 
” ” 
STEEL BALLS from }'to 1 
Sizes up to 3’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 4’. Write for prices and samples. 
nau Tt] 
Tt en in CASTINGS. |W. & YOUNG MFG cO., “sisi. 

Engine Lathes, Hand Lathes, 

From }\ oz. to 1000 ibs. Small Castings a 
ONTARIO IRON WORKS|ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 

CANANDAICUA,.N. Y. 
Jrons and F vundry Blowers. 
’ Center Grind 

For truing Hardened 

A cheap and effective tool 

needed in every well-reg 

Write for prices to 
Trump Bros. Mach. Co. 


FULL INFORMATION CHEERFULLY FURNISHED BY 
PHILADELPHIA, 2035 N. Front St. 
READY FOR IMMEDIATE SHIPMENT. 
__\\ GRANT ANTI-FRICTION BALL CO., Fitchburg, Mass. 
Worcester, Mass., 
Speciality. Light machinery wanted to build. FOOT POWER LATHES, SLIDE RESTS. ETC. 
Cuuipact and ¢ he ap; also Portable Forges, Tuyere 
LATHE 
centers in place, 
ulated machine shop. 
Wilmington, Del, 








CONNERSVILLE, IND. 
. TOWNSEND, Cen. Agt., ) 163 & 165 Washington St. 


COOKE & CO., Selling Agts., § 


FOR SALE BY 


*"Chas.Churcill & Co, Lic 


21 Cross St., Finsbury, 
London, England 


Please Mention This Paper. 








P.H. & F. M. ROOTS, Mfrs. ; 
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COCHRANE 
SEPARATOR 


The Best Apparatus on the 
Market for 
OsTAINING Dry STEAM 


AND REMOVING 


~ HAMILTON 
MACHINE T0CL C0, 


N. F. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S, A. 


26’’and 32’’ Back Geared and 
Power Feed 


DILL PRES ES 


A SPECIALTY. 


WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 
Efficiency Guaranteed. 


Send for Cireular and Price oes 
Harrison Safety Boiler W'k:s 


Germantown Janet on, Phila.,P , 


Py THOS. H. DALLETT & a, 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. ray a. 
ELECTRIC MOTORS —- adapt- 
ged for driving am 
Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation “cs 


* Complete Power Plants. 


The ONEIDA MFG, CHUCK CO,, 


ONEIDA, N. Y., U.S. A. 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quic kest reversing jaws 
everinvented. Single piece of m2tal in body. Patent V hole in nut 
pulls jaw close to face of chuck when gri»ping. Most durable and 
convenient chuck in the market. Write for Catalogue. 


NORTON EMERY WDE Cl, 


WORCESTER, MASS. 
Send for Illustrated Catalogue. 
CRANES, PORTABLE HOISTS, — TRACK TROLLEYS, 


a» 








Correspondence Solicited 









































©; 
AMIE 
2343 & 2345 
MARIS AND BEEKLEY Callowhill St., 
4 PHILADELPHIA, PA 





HIGH SPEED POWER 








“| TRAVELING CRANES. 


DRIVEN BY ROPE O# ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


Send for Cirenlars PHILADELPHIA, PA 


and References. 











American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


GRINDING 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





I gh : REAMERS 


inch. 


5 inch to 5 
JAMES A. TAYLOR & CO. 








Water Tool Grinder. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE €O., 


114 LIBERTY STREET, - NEW YORE. 


j= COILS & BENDS 












—— —OF— 
a TRON, 
BRASS and 
COPPER 


INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubric ating by 
means of Pure Flake Graphite. Send fora 


COPY. —JQS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 














WESTCOTT CHUCK CO., bit 1 DA 


MANUFACTURERS OF Geared Combination Chucks, | 
Roth 3 and 4 daw. 


T Jaws Reversible. 
Diameter. Capacity. 
LA H E and D RI LL f inch. 5 inch. 
71.3 * a ie 
( “ 


- 


10 1-8 “ 10 2- es 
| es jaa’ 
151-4“ Lie Se ee 
a. 61a * 
m4 - x 


SEND FOR ILLUSTRATED CATALOGUE. | 


"THE HORTON TATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 
Universal Chucks, Independent 
Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


The E, HORTON & SCN CO., Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements w hich greatly increase 
the durability and accuracy of our 
to ols t lease Investigate our claims, 
















We now carry 





We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 





: coamen aaee. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PAT. 





SKINNER 


,, CHUCKS 


Bd Indep:ndent, Universal and Com- 
bination LATHE CHUCES, 

y -—Also, DRILL CHUCKS.— 
SKINNER CHUCK co., 


NEW BRITAIN, CONN, 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


» CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

°92 Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO.. 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


<< Has the Holding 
CF — Power of Taper Socket 





*- SWEETLANGL +5 





ii! WN P 
Send for CATALOGUE. 











Chucks 


together with all the COMBINATION, 
advantazes of the com. | Strongest. Rasient | toc hange. Best nim. Reversible 
Pet } Jaws (patented) giving 5c ene es including every possible 
mon Friction Chuck. | desired hooltien. Nr 4 OATA SLOGUE, ncareted. Bani 
Write for Illustrated Address 


free. Liberal discounts. Prompt shi ment. 
WM. WHITLOCK, MANUFACTURER, 
132d Street and Park Ave., New York City. 


HERSHELL FLUE WELDER 


Will weld 

superior 
the 
being 


Price List an | Discounts 
to 


SS 
THE PRATT CHUCK CO., 


Clayville, N. Y.. U. s. A. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


C.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS. 


MOFFET PORTABLE DRILL. 




















any size flues 
in 


manner, 





weld 





perfectly 


smooth — in 









UNSURPASSED Weighs 42 Ibs. ane | side and out, 
drills from 3¢ to 2 
ASA 144 inches diam. | Welds 200 locomo 


wee. tive flues per day. 


Send for circular 
HETHERINGTON 
& BERNER, ~ 


Indianapolis, Ind. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
—OoR— 


Compressed Air. 











strength. 
Stronger and more durable than iron forgings in any position or 


~ J G. TIMOLAT, 
for any service whatever. 


59S. Fifth Ave., 
NEW YORK. 
VFROMW 1-4 TO 15,000 LBS. WEIGHT. 
] True to pattern, sound, solid, free trom blow-holes and of great 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Kockers, Piston-Heads, ete , for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa 
HYDRAULIC MACHINERY 
PRESSES, PUMPS, PUNCHES, 








ACCUMULATORS. 


WATSON & STILLMAN, MFRS. 





—sF 
Hydraulic Wheel Press, 


204, 206, 208 & 210 E. 43d St., New York. 





Vertical Check Valve. 
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ORIGINAL BUILDERS 


PUT N AM 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT 
DRILLS, MILLING MA- __ 
CHINES, SHAPERS, |[. 
SLOTTERS, RAILROAD = 
TOOLS, ETC. 


PUTNAM MACHINE COMPANY, | 


Semi-Standard 
Lathe, 








7 STANDARD, 
+s SEMI-STANDARD, 


AND 


REGULAR 
_ LATHES. 
SFITCHBURG, - MASS. 


U.S.A. 

















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Md 


WORCESTER, MASS, 





THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 





Send for Circular. 


Registers 2.000 
Revolutions 








AMERICAN GAS FURNACE CO.. 
OIL GAS PLANTS 


GAS et?) 


Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


BLAST FURNACES. 


Estimates made for any mechanical 





THE STANDARD TOOL Co@Q., 


Manufacturers of STRAIGHT-LIP INC REASE 





SOLID AND SHELL REAMERS, 
“STANDARD” TWIST DRILL GRINDI 





MILLING CUTTERS 
NG MACHINE CHUCKS AND SPECIAL TOOLS. 


Cleveland, Ohio. 


prVIST DRL 


TAPS, SOCKETS, 











GEwwerxnarn 


GEARS—LONG BELTS, 


t@- SPECIAL DEVICES FOR QUICK AND EASY HANDLING, 





RIGHT-HAND SIDE. 


(2 IMPROVED DEVICE FOR OPERATING BACK GEARS. 
(t= ACCURATELY FITTED. 


ON 
te EXTRA LAKGE CONES AND SPINDLES, 


STOP TO DOWN FEED. 
(t= EXTRA LARGE BEVEL 


t#@ TABLE RAISED AND LOWERED FROM THE FRONT. 
iS QUICK RETURN 


t= AUTOMATIC 























OHIO. 


IMPROVED DRILL PRESSES, 
20, 24, 25, 28. 32. 36, 42-INCH SWINC. 








IMPROVED 28, 32, 36, 42-INCH STANDARD DRILL PRESS. 


The Lodge & Davis Machine ToolCo 


WORKS, CINCINNATI, 







COVENTRY, 


ST. LOUIS HOUSE, 


CHICAGO HOUSE, 


NEW YORK HOUSE, 


823 N. Second Street. 


SAN FRANCISCO OFFICE, 


68-70 So. Canal Street. 


PHILADELPHIA OFFICE, 


64 Cortlandt Street. 


BOSTON HOUSE, 


SEE ADVERTISEMENT, PACE 20. 


ENGLAND, 


Alfred Herbert. 


21-23 Fremont Street. 


19 N. Seventh Street. 


5 Purchase Street. 


COMPLETE MACHINE SHOP EQUIPMENTS. 


9 


23- 





‘. FALK E N A AU, 

{ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 
















THE McNAULL 
em > UNIVERSAL RADIAL 


* DRILL. 


Patented. 


BEST THING OUT. 
Write for circulars to 


McNAULL 
— Mach. &Fdy.Co,, 


RONCEVERTE, 
W. VA. 


Patent Cut- 
/ ting-off and 
Centering 
Machine. 


Sizes, 2’’, 3/’, 4’”, 6’, 6’ 
MADE BY. 
HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass. 
Chas. Churchill & Co., Ltd., 

Agents, 21 Cross St., London, 
= England. 


> BICKFORD 
DRILL CO, 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 
Radial Drills. 


Boring & Turn- 
_ ing Mills. 

- 3 PIKE ST., 
CINCINNATI, O. 


mare nan MACHINES 


made on the most ap- 
proved plans. Are 
‘ strictly first class 
in workman 
ship. mate- 
rial and de 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid 
tion of fine work 
and convenience 
of operation 
they are unex- 














produc 





Sold on their merits. 





celled. 





@ satisfaction guaranteed. Address for full par- 
LANDIS BROS., Mifrs., 


ticulars, 
Waynesbere, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









=> F.E. REED &60., 
Worcester, Mass.29 = 


MANUFACTURE 


HAND LATHES 
MILLING MACHINES, 
Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
516 Phenix Buliding, Chicago. 








OUR SPECIALTY 


CRANK and GEARED SHAPERS. 


- STEPTOE & CO., Cincinnati, 0. 
Geo, Place Machine Co., Agents, New York. 











14 in. x G ft. 


ENCINE LATHE. 








22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., Lt'd, 
21 Cross St., Finsbury, London, 

















ENGINE LATHES 


FOOT LATHES AND 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INGN-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





2 BY 24 FLAT TURRET 
oo 






Send for 
CATALOGUE 
for ’92. 


JONES os LAMSON MACHINE co., 


ringfield, Vt., U.S. 












MULLER LATHES 


ef ml ' ‘| | 


. PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


ADFORD MILL CoO.., 


Sth and Evans, CINCINNATI, 0. 
London House: CHAS CHURCHILLL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C., Eng. 













H. BICKFORD, 


NOTICE. 


REDUCTION IN PRICE OF 


50, 60 ano 72 INCH 


BORING AND TURNING MILL. 


Write for New List, August Ist, 1892. 


Lakeport, N. H. 











The. Pincin nati ANG eae ia he 


MoM eee 
6 REAMER GRINDERS. 


ce alu 183) 


8h Cle? 
wore 


— @incinnatl. Oo —™ 











SEND FOR CIRCULAR. 


D, DAUNDERD SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y¥. 








The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 


CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


95 Water Street, BOSTON MASS, 








GeO. 0. WALCOTT & SON, 


Manufacturers of 





cup 










BARNES’ 


| 7 New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 







=a JACKSON, 
MICH. 


Write us for Photo 


and Prices. 


»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 





instantly changed from 0 to 1600 without stop Manufacturers of 
ping or shifting belts. Power applied can te 
Maa graduated to drive with equal safety the POST, 
smnallest or largest drills within its range—a ‘ 
won jerful « economy in time and great saving 
in drill breakage. Send fcr catalogue. 





W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


21 Cross ST., Scciniiiiee, 








Trom the 


ENGLAND. emallest to 





eS ae the largest. 












BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 


WM. BARKER. . CO., 
SEND FOR CIRCULAR. 


UPRIGHT DRILLS. 


The Snyder celebrated Up- 


right Drills with latest improve- 


‘ ) 
Cincinnati, Ohio. ments are wnat you want. 


Consumers say they excel for 








GAGE mACHINE WORKS, | Werk 


MANUFACTURERS 


FOX & TURRET 
LATHES 
A SPECIALTY. 





general or special Machine Shop 
For sale by leading 
Machine Tool dealers. 


oF J. E. SNYDER, 


Worcester, Mass., U. S. A. 





N. ¥. 








VerticaL Deri Presses, 12 to 52 
7 inchswing. Radial Drills, 4 to10 ft. 
7 swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS. 


Pipe Outting and Threading Machinery, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 







MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 











MILLING CUTTERS. 


W. D. FORBES & CO., 


ENCINEERS, 
HOBOKEN, N. J. 


FINE TOOLS. 





SEND US A POSTAL NOTE 





(DON’T SEND US ANY STAMPS) 
and we will send you by mail, prepatd, a sample 


ONE-INCH “SKELETON” PIPE DIE. 


EITHER 2% square by \% thick, or 2% square by % 
thick—which may be returned to us tf not satisfactory 

This is a cheapand simple plan to learn all about a 
tool far too good for vou to be ignorant of—that ts, t 
you use any pipe-threading tools 


PANCOAST & MAULE, 
Philadelphia, U.8.A 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the /argest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drilis for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


"19ND 1498 PIO WIM 
yo pus SIyL 








“19sqiaAy 


edig 10018 gq 8, ¥OoIsMI0D 
4£q 3nd pues sj, 





ASK “OUR JOBBER OF WHOM YOU BUY YOUR SUPPLIES, TO SHOW YOU 


THE COMSTOCK PIPE CUTTER, 





With Abrading, or Scrap- 
ing Attachment, 
For Removing the Burr and 
Scale from the end of the 
Pipe while Cutting. 


Manufactured by H. COMSTOCK & CO., Fulton, N. Y. 








> Za 


\ 
> 


iemeale 


_— 


J 
VEVE| 


=S 


DUPLEX GEAR CUTTER. 


ann pain de pitch of interchangs 
els from 15 teeth to a rack 
er sas: and piniee ane ex- 
elle mnt. will also cut great variety of 
Be ave ah ears a Oieg Wie), 


R. M. CLOUCH, 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


=f: MACHINERY. 


Seas facilities for Accurate 
Wor 







I have a stock 
Fc or information 





Bevel Gears cut theoretically 
correct. 





CONN. 
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WM. SELLERS & €0,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 


= Pulleys, Hangers, Couplings, Ete, 
—— INJECTORS FOR ALL CLASSES OF BO/LERS. 


The LONG & ALLSTATTER CO., "viii 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 4 


THE OPEN NIZE 1 aI. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


STANDARD STEEL CASTING CO., 
Steel Castings. 
THURLOW, PaA., Oct. 30, 1891. 
GENTLEMEN: Replying to your letter of the [QM 
27th inst. We have two (2) Open Side Planers 8! ‘Sy? 
at work; we use them principally for turning 
heads and gates from steel castings ; they have 
done the work satisfac ons 
Very tr 
STANDARD Sie EL CASTING CO, 


ACME “MACHINERY CO. 


ELAND, OHIO. 
| te ec Ag of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM, © CINCINNAT! CENTENNIAL. == 

















Horizontal Pune 7" 






















T. DEC. &, 1882. 
P AT. DEC. 4, 1883 
T. AUG, 25, 1885. 





SLAB MILLING MACHINES 


UP TO 36 INCHES WIDE. 


Milling Cutters of any Size or Shape. 








© a,.fa 6 
“HORIZONTAL BORING AND MIL L ING MACHINE, anc ce es emen uf 
Send for Descriptive Circular of this Machine, it has many improved features, PAT. DEC. 24, 1889. 


O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 
CO W,,. 7 
nO Mi 











Manuracturep BY W. H. NICHOLSON & CO., WILKES-BARRE PA. 


Pan ol ey oD hel-U-8-a°e) P43 
REG TRADE MARKS. INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512. ARCH ST. PHILADELPHIA PA.U.S.A. 


Sh aw |ORIGINAL MANUFACTURERS OF PHOSPHOR- 
. se BRONZE IN THE UNITED STATES AND SOLE 


hordbronye. Makers oF “ELEPHANT BRAND PHosrHor- -BRONZE, 
STRANGE, BUT TRUE!! 
Taz New Process Raw Rive Gzans 


ASTONISH THE 

















MABE YOUR TOOLS WITH A S$ STAX: 

: TAMP, WKS 
123 GHAMPLAIN ST. 

CLEVELAND. OA/O. ) 


SEND FOR PRICE LIST NO 4 


TEEL 











BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


LDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 

WORKS, ETC., ETC. 






NEW YORK OFFICE, EaquitaBLe BUILDING. 


| ~~ THEHILLES & JONES C0. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Pail- 
road Shops, Locomotive and Car Builders, etc. 


cut sHows our PLATE STRAIGHTENING ROLLS. 


WYMAN & GORDON, “ms. 














MASS. 


Dey 
Frvgings, 


























211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


ROBERT POOLE & SON CO. 
‘ ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


“a MACHINE MOULDED GEARING 


SAFETY VALVES SPECIAL FACILITIES FOR THE 
Stationary and. Ma | (SUMAN ie EO Uta 


rine Boilers, also the 
“Reliable” Steam BALTIMORE. MD. 
THE VERNON COUNTING REGISTER. 


Trap. 
Catalogue free on 
application. 
» Positive Motion,Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pump 
Speed of Shafting ond 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 











~ 
Bristol’s Patent Steel Belt Lacing, 





SAVES TINE, 
SAVES BELTS, 
SAVES MONEY 





READY TO APPLY FinisneD sour ~=SaMples Free. 
THe BrisTtots’ Mra. Co., Watersury, Conn. 

















ic | THE DAVIDS MACHINE WORKS 
i UPRIGHT, RESTA AGS MARINE iA MANUFACTURERS AND SOLE AGENTS. ° 
N! 70) Ms 8s PONS BAO PONS: ig | Orrices: 129 WORTH ST., NEW YORK. 
G | ILLUSTRATED PRICE LIST FREE. 1, 
I 
4 MODELS, 1c| THE ERIE KEY-SEATING MACHINE. 
Ni Tools, Castings and Experimental Materials ; N MANUFACTU 2£D BY 
a : for Amateur Mechanics and Inventors. 1@ THE BURTON MACHINE Co., 
s herty St, ! 302 Peach St, 
A. L. WEED & CO., HONRW YOuK Hi Y 1S » ERIE, PA. : or At sapeeeente 





Portable Key - Seat- 
ing Machine. which 
fully meets all the 
requirements of 4 
machine shop, They are furnished 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 


(he Morton Key-Seating Machine| = 
THE LEADER. ad 
= in ‘all [uae "5-16 


2 t inches to 3 inches diameter, 
meas s and cuts seats 12 inches 


With recent patented improvements we guar- 
antee to do the following class of work. 
To cut key-ways through 14-inch hole in hubs or 


2A e long. 
8 8 2 z, i 

: ke | ; oa ms long, in iron, brass or steel, also] 2 7.16 inches Arbor works in all bores from 2 7-16 inches to 
make it dovetail to inse rt fe athe ‘rke y. 4 inches diameter, and cuts seats 16 inches long. 

Will cut througo 4-foot hub, through 5-inch hole { 7-16 inches Arbor works in all bores from 4 7-16 inches to 
Our new centering chuck and setting attachment M4 tohes Samater, ond ous seats 26 inches long. ae 

vith an attachment for the purpose seats can be cut in holes 

the work can be set exac tly. without the use of a ts -mall as 1 inch diameter, by one passage of the cutter. 


scale or rule. Our new binding attachment saves if the work is heavy and too arge to be placed on machine it 
three-fourths of the time used on any other mac hine an he detached from stand and used as portable machine. 


for binding work on Our machine will cut a key 


way and make a key to fit it. 
ENGING 





For particulars address THE MORTON M'F’G 
00... MUSKEGON HEIGHTS MICH. 








MACHINERY WORLD. 


They Outwear 
any Metal. 


Lrop Forged, Case Hardened, 
PRICE BY MAIL 
é-in., Bright, $1. 
6-in., Black, 75c. 





They require No 
Lubricant. 


They are Noiseless Y 
1___—— and Clean. wees in 
NEW PROCESS RAW HIDE CO., RAPID TRANSIT BICYCLE WRENCH, 


For Catalog of full line of MACHINISTS’ FINE TOOLS write 
PATENTEES AND SOLE MANUFACTURERS 

















GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key makiDe Machines, 

VALLEY MACHINE CO, 
SAGINAW, MICH 


Simpson's pei ci 
Steam Separator. 


For Supplying Clean and Dry Steam 


The Falls Rivet & Machine to Engines, Dry Houses, ete, 
Co., of Cuyahoga Falls, O., Place Separator as close to engine 
have a Key Seater made by as possible, the steam taking a spiral 
another firm say the Giant course between the threads causes 


is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat- 
ers, say the Giant is superior 
in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is persone ally 
familiar with the princip al 


Giant leas them alles KEYSTONE ENGINE & MACHINE WORKS, 


the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter at 
A or B, as convenience may require; 
ais0 used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Wat: r Gas Generators, aud for all pur 
poses where Dry Steam is necessary. 











STANDARD TOOL Co., 
SYRACUSE, N.Y.,U.S.A. ATHOL, MASs., U. S. A. 








LONDON AGENTS: Charles Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C, Fifth and Buttonwood Streets, Philadelphia, 
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~ THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 






SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 

Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest attainable Efficiency 
Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


== : 
BUCKEYE ENGINE € co. $ ‘SAL ES AGENCY, H. T. roar No. 10 Telephone Building, New York C ity. 


A. A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. 


A. M. MORSE, 511 Commercial Building, St. Louis, Mo. 


. W. ROBINSON, 97 Washington St., Chicago, Ill. 
L “FISH, No. 61 First St., San Francise 0. Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 


WATTS. CAMPBELL Co. * 


MANUFACTURERS NEWARK, N. J. “ae 
tae OF IMPROVED -= Yeo ss ; 
CORLISS STEAM ENGINES dane 
SSE IN FULL phat ge . 
ConTRACTS OW enema Cy 
TAKEN FOR [emecere Prants = 




















WAY or SBORO 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 
MANY NEW IMPROVEMENTS 





ba po ENGINES 


aha hasis! and PORTABLE. All Sizes. 


Dwarfs in Size, but 
. Giants in Strength. 


Expense one cent an 
m hour per horse power 
mand requires but little 
Hattention torun them 

; Every Engine 
) Guaranteed. Full 
A yarticulars free by mail 

























FOR USE WITH 


COAL GAS, 


Mention this paper 


ne ht shot 








my i COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


pits Soden IRON WORKS CoO. 


MEADVILLE, PA. 


New York, 15 Cortlandt St 








47 —sCNATURAL GAS, 
_ PRODUCER GAS, 
© — OR GASOLINE. 


* COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


SWEET’S 


accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 











Measuring Machine. 


The only micrometer 
that will not lose its 


Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


"Dick & Church” Automatic Cut-otf Engine 


“ “ E he = ——- 5 single, Tandem Compound, and Triple Expansion. 
- Horizontal Tubular and Manning Vertical Boilers. 














IF YOU WISH TO OBTAIN 


Drv 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam,” Mailed free 


THE POND ENCINEERINCG CoO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY. 





CONOVER 
CONDENSERS. | 


BELT AND STEAM DRIVEN. 
Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


~—? THE CONOVER MFG. CO., 95 Lierty St, N.Y. 


In connection with the Sight Feed Lubricator cn your engine, put on one 
of LUNKENHEIMER’S GLASS BODY OIL PUMPS. Just the thing for 
pumping oil into the cylinder before starting engine and lubricator begins to 

work. Practical, efficient, ornamental. Adapted and hig rhly indorsed by 
leading engine builders and thousands of other users. Send for cat: logue of 
valves, lubric ators, oil and grease cups, etc., and mention AMERICAN 
MACHINIST. 


vweswe's THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 


The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U.S. A. 


= 3 i it wi : 
aan tbiti titi l ee ee 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 


We Invite Somperions for Accuracy =o a others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE. N. Y. 


LOW WATER ALARM 


Protect your Boilers 
and your Lives. 

Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


> ASHLEY'S ALARM. 


It will prove a good 
~ invesiment, 








Pump. 
Fig. 300. 










PATENT UNIVERSAL 


SCREW-CUTTING 


@ CENTRE, DEPTH. ANGLE, 





MFR'S KE MACHINISTS TOOLS. 
SEND FOR LISTS 


CHAS CHURCHILL& Co.,LTD, AGTS. 
21 CRosSST.Finspury, LONDON ENG. 











THREADING 


AND 


TAPPING 


~ MACHINE. 


WE WILL GUARANTEE TO 





' ' 
do more accurate BOLT THREADING than any mac hine made. — Ashle Fn neerin ( 
Changes from one size to another can be made in one minute. i} 
No complicated head to get out of order. 


BUILTIN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO., 
Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 


136 Liberty Street, 


New Yorx City. 
Agents wanted in every State. 


| PRY IBIL. 


498-510 W. 4Ist St., 











New York. 


MANUFACTURER OF 


Metal, Horn and Ivory Working Machinery, 


ESPECIALLY 


Lathes of the Most Improved Styles 
and Latest Patterns. 














EXTENSION SPINNING LATHE. 


Made in Two Sizes. 


22” Swing or 44” Extended. Weight 1,400 Lbs. 


Ste Ea m HIGH PRESSURE BOILERS 


TWIST DRILL ‘ei AUTOMATIC 
Syracuse, N. ¥- WIGIitI _— De B 
re, oe 


4 TAYLOR ENGINE COMPANY, 





Pkt ENGINE CO., 


a POST, N. 
RESENTATIVES 
SULTAN SCHOLL & 60.126 [ih rty St., N.Y. 
VEO. D. HOPPMAN, 82 Lake go. 
H.M.SCIPLE & ¢ 3d & Arch Sts. Phila, Pa 


COMPLETE POWER PLANTS 





or oslo teaiee FAECES CO apouNDS 
OUR GUARANTEE. WHO DARE MEET. IT 2 iAtym 





The engine shall not run one revolution slower 

hen fully loaded than when running empty,and o mduc-fiy\ | 
tion of boiler pressure fiom the greatest to that necessayy}) \/>) 
to do the work,will not reduce the speed of engine one : 
revolution. Any engine failing to meet this guarantee 
peeees Se pert ve: F Catalog UpOn pdy-aie ‘ “ 
ment of’ one dollar Send for Catalogue. rel 

l4| Liberty St. New York. ALY. J. H.Ms TMG 
‘\412 Washington Ave. St.Louis, o. RIDGWAY, PA. 








SINCLE AND COMPOUND 


AUTOMITIC ENGINES. 


BRANCH OFFICES: 





16) Washington St., N. 28 W. Randolph St.. Chicago. 
46 N.7th St., Philac de Iphi le 99 ist Ave., Pittsburgh 
77 Haverhill St., Boston. 179 Race St., Cincinnati. 








ORLISS 


HIGHEST ECONOMY. 


NCINES. 


CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 


COMPOUND. NON-CONDENSING. 
50 H. P. to 2,000 H. P. 


Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


noes ENGINEERING CoO., 
Pte = 


a 











Ltd. 
Robb-Armstrong Engine, 


SIMPLE AND COMPOUND. 


Containing all the best points of Standard American 
High Speed Engines, and several improvements. 


- ) The MONARCH ECONOMIC BOILER, 


Strongest and most Portable Boiler in use. 





Contractors for high grade power plants, heating and 
ventilating apparatus, etc. 


OtfTice and works: AMHERST, NOVA SCOTIA, 










































































7’ * or 60’ > 3,000 “ 


AGENTS WANTED. 








DO YOUR 
TAPPING | @ THE 
vin LACKAWANNA 
Leland Tapping Attachment, GREASE CUP 
BUILT BY Has a wide reputation as the 
HAMPDEN TOOL CO., IVE. and MOST ECONOMICAL 
HOLYOKE, MASS. _ fabrication ‘of imachinery” boas 
PRICES REDUCED. | ines 
sine ee ee eee | Liberal Discount to the Trade. 
Can be operated by anyone. Requires no MANUFACTURED BT 
reece te eth tha Lackawanna Lubricating Co., 
Send for Circular. re SCRANTON, PA. 























































































































































































2O AMERICAN 


MACHINIST 





January 5, 1893 








PROVIDENCE, R. I. 


No. 4 PLAIN MILLING MACHINE 


takes the place of the No 1 Universal Milling Ma 
chine when it is not desired to cut spirals cr use 
an index head. 

The overhanging arm supports the outer end of 
the cutter arbcr, either on a center or in a bushing, 
and may be rigidly connected with the knee by an 


arm brace. The saddle rests directly upon the 
knee, and has a movement of 634” in line with the 
spindle. The platen is 32’’ long, 7’’ wide, and can 
be lowered 18%” from the center of the spindle. 


It has an automatic feed of 20’. 
Weight, 1,850 Ibs. 


MACHINE TOOLS 
On Exhibition at 28 South Canal St., 


CHICAGO, ILL. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


These are particularly 
















Four sizes. 
well adapted to general machine shop 





work. 






Write for 
information on LABOR saving tools. 


Full line of machine tools. 
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NEW YORK, 
36 & 138 LIBERTY ST. 





CHICAGO, 
PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK, 









JENKINS DISCS 2 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be pe rt ml There are 
dealers who sell Discs as “ Jenk ins,’”? when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 
it tL KSI TREE, HOSTON. 
JENKINS BROS.) isiSrriih feito, 


3 N. CANAL ST., ’ CHICAGO. 

















THE YALE & TOWNE MFG-CO., 
STAMFORD CONN 
— NEW YORK CHICAGO PHILA BOSTON 








Graduated 
Taper Attachment. 
Graduated 
Compound Rest. 
Graduated 
Power Cross-Feed. 
Graduated 
Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 
Cabinet Legs. 


Capable of doing the 
most accurate work. 


THE LODCE & DAVIS MACHINE TOOL CO., 


Works, NEW YORE STORE, CBICAGO STORE, 
CINCINNATI, O. 64 Cortlandt St. 68 and 70 So. Canal St. 


See advertisement, page 16. 


THE GARVIN MACHINE CO,, 








MANUFACTURERS OF AND DEALERS IN 


MILLING MACHINES, 
SCREW MACHINES, 
TAPPING MACHINES, 
HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Etc. 


SPECIAL MACHINERY DESIGNED AND BUILT. 


A Full Stock of New and Second. 
Hand Machinery Always on Hand at 





NO. 1 UNIVERSAL MILLER. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 

Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
hubs, pulleys and gears; for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular cross 

aaa section, in brass, iron, and steel. 
WESTERN BRANCH, 100 West Washington Street,. Chicago, Ills. 








COMBINATION PLIERS. 


Gas Pliers 
Wire Cutters 
Wrench and 
Screw Driver 
Combined. 








DROP-FORGED FROM BEST TOOL ; 
STEEL AND FINELY FINISHED. 


17f#fL BILLINGS & SPENCER CO, 


HARTFORD, CONN. 


WARNER & SWASEY, | Urdiie| THE METROPOLITAN AUTOMATIC INJECTOR 


OPERATED Entirely 
by One Handle. 








UI 
GLOBE VALVE CHUCK. 


BRASS WORKING MACHINERY.|The Most etl Injector Made. 


ILLUSTRATED CATALOGUE ON APPLICATION. 





ANYONE CAN OPERATE THEM. 







ee < Every engineer can repair the injector without 
a sending it tothe manufacturers. Carried in stock 
E 0 by the Largest Supply Houses in the U. S. 

<22: Western Agent, CRANE CO., CHICAGO. 

w= 8 JENKINS BROS., New York, Southern Agents. 


pplic 


Lowell, Mass., U. 


The Hayden & Derby Mfg. Co,, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 


JW. A ; 








ee 





and Prices furnished on a 


Manufacturer of ENGINE 
. from 17 to 50 in. swing. Cuts, Phe 


CEO. W. FIFIELD, 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-PResmeEnt. 
F. B. ALLEN, Seconp Vicre-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


in. Wek L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 





// VENGRAVER on WOOD\ on WOOD \a 
SS ANN st.-* New Yorzi: 


























SPUR-GEARED aan SALTED 
(* SELLERS? MOTION ») 


RNERS 


MANUFACTURED BY 


The G. A. GRAY Co., 


20 SIZES. 
From 22/’x22’’ 
to 96’'x72” any 
length. 






| 











477-483 Sycamore St., CINCINNATI, 0. 














TORRINGTON LQONN. 


OMANUFACTURERS OF 


MACHINETOOLS 


OEND  \_OENDFOR 01 OUR | CATALOGUE 











25” Pillar Shaper. 


~~ CHAS. CHURCHILL & CO., L’t’d, Agents, 
21 Cross Street, , Finsbury, L London, . England. 


156” Pillar Shaper. 








| 24” Pillar Shaper, 














Manufacturer 
ome -of— 


APS & DIE 


.M.CARPENTER ee CLUE hill 


se 





PAW TUCKET.R.1I. 





our Wareroomis. 
NEW YORK. 


LAIGHT AND CANAL STS., 





rou 


cha 
is 
ind 
des 
ind 
1 
atta 
tool 
pun 
plet 
T 
ery 
nary 


nun 


‘ost 





